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A. INTRODUCTION 

1. Scope and Purpose 

Th i s  r e p o r t  covers t h e  r e s u l t s  o f  t h e  c h a r a c t e r i z a t i o n  s t ep  o f  c o n f i r m a t i o n  

s t u d i e s  a t  s i x  s i t e s  where hazardous wastes were suspected t o  be caus ing adverse 

e f f e c t s  on t h e  environment due t o  past  waste d isposal  p r a c t i c e s  a t  t h e  Naval 

Educat ion and T r a i n i n g  Center, Newport, Rhode I s l a n d  (see V i c i n i t y  P l  an, F i gu re  

1). The purpose o f  t h e  c h a r a c t e r i z a t i o n  s t ep  was t o  develop a  q u a n t i t a -  

t i v e  assessment o f  t h e  con tamina t ion  i d e n t i f i e d  i n  t h e  v e r i f i c a t i o n  step. The 

s i x  s i t e s  under i n v e s t i g a t i o n  are l i s t e d  i n  Table 1 and t h e  l o c a t i o n s  are shown 

on F i g u r e  2. I n  a d d i t i o n  t o  t h e  sampling program f o r  t h e  s i x  d isposa l  s i t e s ,  

sampl ing was conducted a t  two c o n t r o l  s i t e s  as l i s t e d  i n  Table  1 and shown on 

F i g u r e  2. 

The sampling conducted i n  t h e  c h a r a c t e r i z a t i o n  s tep  was conducted as a 

r e s u l t  o f  s tud ies  performed d u r i n g  t h e  v e r i f i c a t i o n  step. 

The c h a r a c t e r i z a t i o n  s t ep  completes t he  con f i rma t i on  s tudy  phase o f  t h e  Navy 

Assessment and Cont ro l  o f  I n s t a l l a t i o n  P o l l u t i o n  (NACIP) program which i s  

des igned t o  i d e n t i f y  contaminat ion o f  Navy lands r e s u l t i n g  f rom past  opera t ions  

and t o  i n s t i t u t e  c o r r e c t i v e  measures as needed. The f i n a l  r e p o r t  on t h e  

c o n f i r m a t i o n  s tudy  phase o f  t h e  NACIP program w i l l  i n c l u d e  r e s u l t s  o f  bo th  t h e  

v e r i f i c a t i o n  and c h a r a c t e r i z a t i o n  s teps and w i l l  present cos t  est imates f o r  

remed ia l  ac t i on  p lans suggested. Implementat ion o f  t he  remedia l  action. measures 

w i l l  c o n s t i t u t e  t h e  t h i r d  and f i n a l  phase o f  t h e  NACIP program. 

T h i s  r e p o r t  presents  t he  d e t a i l s  o f  t h e  sampling and ana l ys i s  program 

conducted i n  t h e  c h a r a c t e r i z a t i o n  step. A q u a n t i t a t i v e  ana l ys i s  o f  t h e  ex ten t  

o f  con tamina t ion  and contaminant m i g r a t i o n  p o t e n t i a l  i s  presented f o r  each s i t e .  

The ava i  1  able da ta  i s  eva luated and recommendat ions f o r  a d d i t i o n a l  ac t  i o n  are 

made f o r  each s i t e .  

A- 1 
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S i t e  
No. 

0 1 

02 

0 7 

12 

14 

17 

N 1 

N 2  

TABLE 1 
CHARACTERIZATION STEP SAMKYKSITES AND CONTROL STATIONS 

S i t e  Name T v ~ e  o f  Hazardous Waste D i s ~ o s a l  Act  i v i  t v 

M c A l l i s t e r  P o i n t  
Landf i 11 

M e l v i l l e  Nor th  
Landf i 11 

Tank Farm One 

Tank Farm Four 

Gould I s l a n d  
D isposa l  Area 

Gould I s l a n d  . 
E l e c t r o p l a t i n g  
Shop 

Cont ro l  St a t  i o n  
a t  end o f  Corey 
Lane, Portsmouth, 
Rhode I s l a n d  

Cont ro l  S t a t i o n  
o f f  Rte. 138 n o r t h  
o f  Newport Bridge, 
Jamestown, Rhode 
I s 1  and 

L a n d f i l l i n g  o f  NETC wastes f o r  20 years ;  
PCB-contaminated o i  1  s; o ther  waste o i  1  s; spent J 
acids,  p a i n t s  and so lven ts  

S i m i l a r  t o  McAl l  i s t e r  Po in t  Land f i  11 J 

B u r i a l  o f  l i g h t  o i  1  and gaso l ine  tank bottom J 
sediments 

B u r i a l  o f  r e s i d u a l  f u e l  o i  1  tank bottom 
v" 

sediments 

B u r i a l  o f  e l e c t r o p l a t i n g  wastes / .  

Discharge o f  e l e c t r o p l a t i n g  wastewaters i n t o  
Narraganset t  Bay 

J 

None suspected o r  ev iden t  near t h e  sampl ing 
p o i n t  

None suspected o r  ev iden t  near t he  sampl ing 
p o i n t  



The work descr ibed  h e r e i n  was c a r r i e d  out  under A/E Cont ract  No. 

N62472-83-C-1154 b y  L o u r e i r o  Enqineer ing Assoc ia tes o f  Avon, CT w i t h  l a b o r a t o r y  

analyses and o t h e r  suppor t  be ing prov ided by YWC, Inc.  o f  Monroe, CT ( f o r m e r l y  

York Wastewater Consul t  ants o f  St amford, CT) . 
2. V e r i f i c a t i o n  Step 

The work performed i n  t h e  v e r i f i c a t i o n  s tep  i n d i c a t e d  t he  need t o  

c h a r a c t e r i z e  t h e  con tamina t ion  i d e n t i f i e d  a t  a l l  s i x  waste d isposal  s i t e s .  v' 

A t  t he  McAl 1 i s t e r  

m o n i t o r i n g  we1 1s were 

a f f e c t i n g  groundwater 

L a n d f i l l  and Gould I s  

P o i n t  Land f i  11, Tank Farm One and Tank Farm Four 

proposed t o  determine whether o r  no t  contaminants were 

and/or m i g r a t i n g  o f f - s i t e .  At t he  McAl l  i s t e r  P o i n t  

1  and Disposal  Area, a d d i t i o n a l  sediment and mussel samp 

were proposed t o  de tec t  and e s t a b l i s h  area l i m i t s  and concen t ra t ions  o f  

p o l l u t a n t s  i n  t h e  Narraganset t  Bay environment. An a d d i t i o n a l  niussel sample 

proposed a t  t h e  Gould I s l a n d  E l e c t r o p l a t i n g  Shop t o  supplement t he  v e r i f i c a t  

s t e p  data.  Other samples a t  Tank Farm One inc luded  so i  

cornpari sons w i t h  groundwater samples; a1 so sampled were 

t h e  o i l - w a t e r  separa to r .  At the  M e l v i l l e  Nor th  L a n d f i l  

I s  f o r  f i n q e r p r i n t  

the  i n l e t  and o u t l e t  

1, t he  c h a r a c t e r i z a t i o n  

s t e p  was l i m i t e d  t o  d e f i n i n g  t he  ex ten t  o f  t he  o i l - soaked  s o i l  depos i ts .  

A d r a f t  r e p o r t  on t he  v e r i f i c a t i o n  s tep  was submit ted on February 28, 1984 

and r e v i s e d  May 8, 1984. That r e p o r t  i nc luded  a  complete d iscuss ion  o f  a1 1  t h e  

work performed i n  t h e  v e r i f i c a t i o n  s tep  as w e l l  as t he  program proposed f o r  

c h a r a c t e r i z a t i o n .  

es 

was 

on 

of 



B. COLLECTION OF SAMPLES 

1. General 

The sampl ing program f o r  t h e  c h a r a c t e r i z a t  i o n  s t ep  was based on t h e  da ta  

p resen ted  i n  t h e  r ev  

o f  sampl ing s t a t i o n s  

need t o  q u a n t i t a t i v e  

i s e d  d r a f t  r e p o r t  on t he  v e r i f i c a t i o n  step. The s e l e c t i o n  

and parameters f o r  l a b o r a t o r y  ana lys is  were based on t h e  

l y  determine t h e  ex ten t  o f  contaminat ion and t h e  types o f  

contaminants  found i n  t h e  v e r i f i c a t i o n  step. 

2. Sediment Sampling Methods 

Sediment samples were c o l l e c t e d  f rom the  t o p  f o u r  t o  s i x  inches o f  t h e  

bo t t om depos i ts .  Scuba d i v e r s  were employed t o  c o l l e c t  t h e  samples. Because o f  

t h e  presence o f  ve r y  coarse sediment m a t e r i a l s  such as rocks,  boulders ,  and 

stones, t h e  samples were c o l l e c t e d  by  scooping i n t o  p l a s t i c  scoops and then  

t r a n s f e r r i n g  t h e  sediment i n t o  t h e  sample conta iners .  

3. Mussel S a m ~ l i n a  Methods 

Mussels were co 

t o  i n c l u d e  o n l y  t h e  

few o t h e r s  may have 

l l e c t e d  by  hand f rom the  i n t e r t i d a l  zone. An e f f o r t  was made 

e d i b l e  b l ue  mussel (Myti l u s  edul i s )  i n  t h e  sample a l though  a 

been c o l l e c t e d .  The l a b o r a t o r y  was i n s t r u c t e d  t o  analyze 

o n l y  t h e  e d i b l e  b l u e  mussel. I n  most cases, t he  sample ( a t  l e a s t  100 animals,  J' 

1-112 t o  2 inches long)  was gathered i n  an area cover ing no more than a 50 - f oo t  

1 ength  o f  shore1 ine.  

4. S o i l  Sampling Methods 

S o i l  samples were hand excavated b y  shovel and, where necessary, b y  use o f  a 

p i c k  o r  crow bar  t o  loosen m a t e r i a l .  Before each use, t he  sampl ing implements 

were i n s e r t e d  severa l  t imes i n t o  t h e  s o i l  near t he  sampling po in t .  A t  t h e  

d e s i r e d  depth, a s o i l  sample was removed w i t h  a shovel and p laced on a c l ean  

p o l y e t h y l e n e  sheet f rom which i t  was t r ans fe r red  i n t o  appropr ia te  sample 
' J 

c o n t a i n e r s .  Po lye thy lene  sheets were appropr i  a t e l y  d iscarded a f t e r  use on each 

sample. 
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5. Tank Sampling Methods 

Water samples were c o l l e c t e d  f rom i n a c t i v e  o i l  s torage tanks by use o f  a  

dep th  sampler. Samples were c o l l e c t e d  a t  t h e  bottom o f  t he  tank. The sampler 

was lowered i n t o  t he  tank through a  sampling p o r t  i n  t h e  t op  o f  t h e  tank. The 

bo t t om p o r t  o f  t h e  sampler was h e l d  c losed  du r i ng  descent by  a weighted p l ug  

which was f o r c e d  away f rom i t s  seat upon con tac t  w i t h  t he  bottom o f  t he  tank. 

The i n l e t  p o r t  of t he  sampler au toma t i ca l l y  c losed upon l i f t i n g  the  sampler. J 
The con ten ts  o f  t h e  sampler were t r a n s f e r r e d  t o  sample conta iners .  The sampler 

was cleaned w i t h  po tab le  water between sampling s t a t i o n s .  

6. Groundwater Sampling Methods 

Groundwater samples were c o l l e c t e d  by ba i  1  i n g  f rom 

i n s t a l  l e d  f o r  t h i s  purpose; t h r e e  we1 1s were i n s t a l l e d  

L a n d f i l l  and two each a t  Tank Farms One and Four. Mon 

i s  covered i n  Sec t ion  D. 

Ground water samples were c o l  l e c t e d  f rom two o ther  

mon i t o r i ng  

a t  t he  McA 

we1 1  s  

1  1  i s t e r  

i t o r i n g  we l l  i n s t a  /' l l a t i o n  

l o c a t i o n s  at Tank 

One; one f rom a  ground water c o l l e c t i o n  p i pe  system norma l l y  d ischarg ing  

Farm 

i n t o  an 

o i  1-water separa to r  (which was bypassed d u r i n g  sampling) and t he  o ther  f rom a  

manhole through which t he  o i l - w a t e r  separator  e f f l u e n t  discharges t o  the  Bay. L--- 

The ground water c o l l e c t i o n  p i pe  system was sampled by d i r e c t  d ischarge f rom 

an open end p i pe  i n t o  appropr ia te  sample con ta iners .  The o i  1  -water separa to r  

was bypassed f o r  a  minimum o f  15 minutes i n t o  a  nearby ho ld i ng  bas in  where t h e  

samples were c o l l e c t e d  a t  t h e  d ischarge p i pe  a t  t he  r e t a i n i n g  w a l l  on t h e  east  

end o f  t h e  bas in .  -The o i l - w a t e r  separator  e f f l u e n t  was sampled by d i pp ing  w i t h  
J 

'7 a  long-handled sampl i n g  d ipper .  sdRC& , 
Sampling o f  groundwater f rom mon i t o r i ng  w e l l s  i nvo l ved  t he  f o l l o w i n g  s teps:  

( a )  De te rmina t ion  o f  water l eve l ;  

( b )  Purg ing  o f  t h e  w e l l  b y  remova.1 o f  t h ree  w e l l  volumes o f  water; 

( c )  C o l l e c t i o n  o f  samples f o r  l a b o r a t o r y  ana lys is .  
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Groundwater e l eva t i ons  were measured f rom t h e  t o p  o f  the  w e l l  p r o t e c t i v e  

c a s i n g  t o  t he  water su r face  i n  t h e  we1 1 be fo re  purging. The e l eva t i ons  were 

measured us i ng  a s t e e l  tape graduated a t  the  t o p  i n  one hundredth o f  a f o o t  

increments.  Carpenters chalk, o r  o the r  appropr ia te  methods descr ibed i n  EPA 

P u b l i c a t i o n  SW-846, were used on t he  bottom o f  t he  tape t o  i n d i c a t e  t h e  s t a t i c  

wa te r  l e v e l  p r i o r  t o  purging. The water l e v e l  was recorded and was used t o  

de te rmine  t h e  volume o f  water t o  be evacuated f rom t h e  we1 1 based on t h e  known 

dep th  t o  which t h e  we l l  was d r i l l e d .  The tape was prepared f o r  use at  t h e  nex t  

we1 1 by  w ip ing  w i t h  a clean, d r y  wh i te  paper towel.  

The d i f f e r e n c e  between t he  s t a t i c  water l e v e l  and t he  bottom o f  t he  we1 1 was 

evacuat ion.  used t o  c a l c u l a t e  t he  volume o f  water t o  be purged i n  a s i n g l e  

Three such vo 

some cases, a 

completed. 

The w e l l s  

lumes were evacuated f rom each o f  t h e  w e l l s  p r i o r  t o  sampling. I n  

p e r i o d  o f  recovery  was necessary before t he  purg ing cou ld  be 

f r o m  t h e  we1 1 d u r i n g  t h e  purg ing  procedure was placed i n  a con ta iner  

f u l l ,  t h e  con ta i ne r  was emptied onto t h e  ground downgrade o f  t he  we1 

procedure was repeated u n t i l  t h e  predetermined q u a n t i t y  o f  water had 

evacuated f rom t h e  we l l .  

A1 l groundwater samples were c o l l e c t e d  us i ng  t h e  same PVC b a i l e r  

were purged us ing  a b a i l e r  a t tached t o  a ny lon  rope. The b a i l e r s  7 
were o f  PVC c o n s t r u c t i o n  and were up t o  s i x  f e e t  i n  length.  The water wi thdrawn 

I 

. When 

1. Th i s  

been 

and ny l on  

r o p e  as was used f o r  purging. To prevent  cross-contaminat ion,  a separate  ba i  l e r  

and rope  were dedicated t o  each we1 1 t o  be sampled. The PVC b a i l e r s  and ny l on  

r o p e  set -ups were pre-cleaned and brought t o  t h e  s i t e  i n  c lean p l a s t i c  bags. 
J/' 

The c l e a n i n g  cons i s t ed  of scrubbing i n  soapy water, soaking i n  soapy water f o r  

s e v e r a l  hours, f o l l owed  by  a one-hour t a p  water r i n s e  and a d i s t i l l e d  water 

r i n s e .  
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Whi le  us ing  t h e  b a i l e r  t o  c o l l e c t  a  sample, t he  p l a s t i c  bag used t o  t r a n s -  

p o r t  t o  t he  s i t e  was used as a  l i n e r  i n  a  30-gal l o n  t r a s h  con ta i ne r  t o  r e c e i v e  

t h e  rope  as i t  was withdrawn f rom t h e  we l l ,  the reby  p reven t ing  contaminants f rom 
1'' 

b e i n g  p icked  up b y  t h e  rope. Samples were poured from the  b a i l e r  i n t o  

app rop r i  a t e  con ta iners .  

7. Sample Containers and F i e l d  P rese rva t i on  

The f o l l o w i n g  types o f  sample con ta iners  were used: 

- O n e - l i t e r  and 5 0 0 - m i l l i l i t e r  wide-mouth g lass b o t t l e s  w i t h  Te f l on  or 
aluminum f o i l - l i n e d  screw caps. 

- 5 0 0 - m i l l i l i t e r  p l a s t i c  b o t t l e  w i t h  T e f l o n - l i n e d  screw cap. 

- 50-mi 11 i 1 i t e r  g l  ass, Tef 1  on septum-capped v i  a1 . - 

. - - Z i p - l oc  p l a s t i c  bag ( w i t h  sample pre-wrapped i n  aluminum f o i l ) .  

A1 1  samples (except  mussels) were &eserved by  p lac ing . them i n  coo le r s  

c h i l l e d  w i t h  ice.  I n  add i t i on ,  t h e  f o l l o w i n g  p rese rva t i on  techniques were used 

f o r  s p e c i f i c  analyses on groundwater samples: . 
Meta ls  - Add 1-2 m i l l i l i t e r s  o f  concent ra ted n i t r i c  ac id  (pH < 2) 

C y a n i d e -  A d d l - 2 m i l l i l i t e r s o f  50Xsod iumhyd rox ide  ( p H >  12) 

Phenols - Add 1-2 m i l l i  1  i t e r s  o f  phosphor ic ac i d  (pH < 4 )  and 1+ - pram 
copper s u l f a t e  c r y s t a l s  

PBHC - Add 1 - 2 m i l l i l i t e r s  o f  s u l f u r i c  ac i d  (pH<3). 

The 5 0 - m i l l i l i t e r  v i a l s  f o r  v o l a t i l e  o rgan ic  and BTX t e s t i n g  were s l o w l y  

f i l l e d  t o  ove r f l ow ing  and capped t o  exclude a i r  f rom t h e  samples; f o r  s o i l  

samples, t h e  v i a l s  were f i l l e d  as much as p r a c t i c a l  and then t i g h t l y  capped. 

The mussel samples were packed i n  d r y  i c e  t o  f reeze t h e  mussles and keep them 

J 
f r o z e n  u n t i l  d e l i v e r y  t o  t h e  labora to ry .  

Tab le  2 shows a  summary o f  t h e  sample con ta i ne rs  and f i e l d  p r e s e r v a t i o n  J 

techn iques  f o r  t h e  va r ious  types o f  samples co l l ec ted .  

8. Sample I d e n t i f i c a t i o n  and Custody 

Each sample con ta i ne r  was labe led  as soon as poss ib l e  a f t e r  c o l l e c t i o n  (and 
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Sample 
Type 

Soi 1 

Sediment 

Mussels 

Ground- 
water 

Water in 
tanks 

TABLE 2 
SAMPLE C O N T A I N E R ~ I E L D  PRESERVATION 

Minimum 
Container Samp 1 e 
Description Quantity 

Vi a1 , 50-mi 1 1 i 1 eter 20 gram 

Plastic bottle, wide- 100 grams 
mouth, one-liter 

Pre-wrapped in a1 uminum 100 mussels 
foil and placed in 
plastic bag 

Vial, 50-milliliter 100 milliliters 
(2 vials) 
50 milliliters 
100 milliliters 
(2 vials) 

Glass bottle, one liter 2 liters 
I (2 bottles) 

Glass bottle, 500 500 milliliters 
milliliters 

500 milliliters 

Plastic bottle, 500 500 mi 
milliliters or or 1-1 
1-1 i ter 

Glass bottle 
1 liter 

liliters 
t er 

liliters 

500 milliliters 

2 liters 
(2 bottles) 

Parameters 
to be 
Analyzed 

Fingerprint 

Met a1 s 

Met a1 s 

VOC 

BTX 
Fingerprint 

Acid & BIN 
Extract 

Pet. based 
Hyd. Carb. 

Phenol s 

Met a1 s 

Cyan i de 

I 

pH, I 

Chlorides 

Preservation 
Techniques 

Cool, 4°C 

Cool, 4°C 

Freeze with 
dry ice 

Cool, 4°C 

Cool, 4°C 
Cool, 4°C 

Cool, 4°C 

S04 
pH < 3 
Cool, 4°C 

1 ram CuS04 ! H3 04 to 
pH < 4, 
Cool, 4°C 

HNO3 to 
pH < 2 
Cool, 4°C 

NaOH to 
pH > 12, 
Cool, 4°C 

Cool, 4°C 

Lead, PBHC, Cool, 4°C 
pH, TSS, 
BOD, NH3 



a f t e r  a d d i t i o n  o f  p rese rva t i ves ,  i f  requ i r ed )  w i t h  a  pre-numbered peel o f f  

gummed l a b e l  f u r n i s h e d  by  t h e  labora to ry .  Each l a b e l  was composed o f  t h r e e  

p a r t s ,  each p a r t  hav i ng  t h e  same p re -p r i n t ed  l a b o r a t o r y  sample number t o  

f a c i l i t a t e  cross re fe rences  t o  Chain-of -  Custody sheets and Labora to ry  Serv ices 

Request sheets. The th ree-sec t  i o n  1  abel served the  f u n c t i o n s  o f  ( 1 )  m a i n t a i n i n g  

a  sea l  b y  a f f i x i n g  t he  l a r g e  p o r t i o n  o f  t he  l a b e l  t o  bo th  the  con ta i ne r  l i d  and 

body o f  t he  con ta i ne r ;  

s m a l l e s t  p o r t i o n  o f  t he  

numer ica l  t r a n s c r i p t i o n  

( 2 )  ma in ta i n i ng  chain-of -custody records by a f f i x i n g  t h e  

1  abel t o  t h e  Chain-of -Custody sheet ; and (3 )  m i n i m i z i n g  

e r r o r s  by  a f f i x i n g  t h e  lower p a r t  o f  the  l a b e l  t o  t he  

Labo ra to r y  Serv ices Request sheet. 

The l a r g e  main s e c t i o n  o f  

i n f  ormat i o n  : 

- Job number and c l i e n t  

- Date o f  sample c o l l e c t  

each l abe l  was f i l l e d  ou t  t o  p rov ide  t h e  f o l l o w  

i o n  

- Check box t o  i n d i c a t e  t h a t  sample i s  

- Sample i d e n t i f i c a t i o n  number 

The lower p a r t  o f  t he  l a b e l  was a lso f i  

t o  be saved 

l l e d  out w i t h  the  sample 

i d e n t i f i c a t i o n  number i d e n t i c a l  t o  t h a t  entered on t h e  main sec t i on  o f  t h e  

l a b e l .  The t h ree  p a r t s  o f  t h e  l a b e l  were then placed on t h e  sample con ta i ne r ,  

Sample Custody sheet, and Labora to ry  Services Request sheet. 

The sample i d e n t i f i c a t i o n  entered on the  l a b e l s  cons is ted  o f  t h r e e  p a r t s  

separa ted  by dashes; e.g. 01-13-MS. The f i r s t  two d i g i t s  designated t h e  s i t e '  

number a t  which t h e  sample was c o l l e c t e d  (see Table 1 f o r  s i t e  numbers; c o n t r o l  

s t a t i o n s  were assiqned numbers N1 and N2). The next two d i g i t s  were t h e  s t a t i o n  

number a t  t he  s i t e s  as i d e n t i f i e d  i n  t he  d iscuss ions o f  each s i t e .  The l e t t e r s  

i n  t h e  l a s t  p a r t  o f  t he  sample i d e n t i f i c a t i o n  designated t h e  type o f  sample (see 

Tab le  3 f o r  a  complete l i s t  o f  codes). The above example represents  a  sample o f  
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Code 

MS 

SD 

SL 

TABLE 3 
CODES USED IN  SAMPLE IDENTIFICATION 

Sample Types 

Mussels (My t i  l u s  edul  i s )  

Sediment 

Soi 1  ( s u f f i x e s  A and B represen t  b o t t l e s  f o r  d i f f e r e n t  types 
of analyses) 

. Groundwater c o l l e c t e d  f rom mon i t o r i ng  w e l l s  ( o r  f rom ground- 
water c o l l e c t i o n  system a t  Tank Farm One); s u f f i x e s  A through 
H represen t  d i f f e r e n t  b o t t l e s  f o r  d i f f e r e n t  types o f  analyses. 

E f f l u e n t  o f  o i  1-water separator  a t  Tank Farm One; s u f f i x e s  A 
th rough  C represent  d i f f e r e n t  b o t t l e s  f o r  d i f f e r e n t  types of 
analyses. 

Water f rom bottom o f  i n a c t i v e  o i  1  s torage tanks. 



mussels c o l l e c t e d  a t  S t a t i o n  13 a t  S i t e  No. 01, t he  M c A l l i s t e r  Po in t  L a n d f i l l .  / 
To ma in ta i n  c o n t r o l  over t h e  sample f rom i t s  o r i g n a t i o n  i n  t he  f i e l d  sampl- 

i n g  program th rough  r e c e i p t  and ana l ys i s  i n  t h e  laboratory ,  a  cha in -o f -cus tody  

program was i n s t i t u t e d  f o r  convenience i n  hand l i ng  and l e g a l  cons idera t ions .  

A t  t h e  sampl ing s i t e ,  t h e  person who c o l l e c t e d  t h e  sample placed i t  i n  t h e  

a p p r o p r i a t e  con ta i ne r  and t r a n s f e r r e d  t h e  sample t o  t he  p r o j e c t  manager o r  de le -  

ga ted  a l t e r n a t e  who was respons ib l e  f o r  a d d i t i o n  o f  proper p reserva t i ves  t o  t h e  

samples. The p r o j e c t  manager o r  de legated a l t e r n a t e  then completed a l l  t h e  

necessary  1  abel i n g  and p repa ra t i on  o f  Sample Custody and Labora to ry  Serv ices 
I 

Request sheets. The Sample Custody sheet was signed by t h e  person c o l l e c t i n g  t h e  

sample and by t h e  p r o j e c t  manager o r  de legated a l t e rna te .  

The p r o j e c t  manager o r  des ignated a l t e r n a t e  was respons ib le  f o r  c o n t i n u i n g  

p rese rva t i on ,  s to rage  and t r a n s p o r t a t i o n  o f  t h e  samples t o  t he  l abo ra to r y .  

Samples were kep t  on i c e  ( o r  d r y  i c e  f o r  mussels) i n  coo le rs  i n  a v e h i c l e  kep t  

l ocked  when no t  attended. 

At  t h e  l abo ra to r y ,  t h e  samp 

incoming sample l o g - i n  room and 

l e s  and Custody Sheets were t r a n s f e r r e d  t o  t h e  

t h e  person r e c e i v i n g  t h e  sample s igned t h e  J 
Custody Sheets. The samples were then logged i n  by t h e  Sample Custodian. 

Each ana lys t  who worked on a  sample s igned t he  corresponding Labo ra to r y  Re- 

quest  Sheet and mainta ined respons ib i  1  i t y  f o r  t h e  sample u n t i  1  t h e  next ana l ys t  

worked on t h e  sample. Th is  procedure was moni tored by t he  Sample Custodian. 

Upon complet ion o f  the  analyses, completed r e s u l t s ,  a n a l y s t ' s  i n i t i a l s ,  da te  o f  

ana l ys i s ,  notebook and page numbers were recorded on Resu l t s  o f  Analyses Sheets 

which were then at tached t o  t h e  Labo ra to r y  Serv ices Request Sheet and g i ven  t o  

t h e  Sample Custodian f o r  rev iew.  A f t e r  rev iew o f  the data, t h e  r e s u l t s  were 

o rgan ized  on a  computer and archived. 

The samples were s to red  ( o r  preserved if not  a l ready preserved) as d i c t a t e d  

B - 0  



b y  sample type, which was t he  r e s p o n s i b i l i t y  o f  the  Sample Custodian. Whi le 

s  amp1 es were "work- i  n-propress" t h e y  were s to red  on t h e  Sarnpl e  Hol d i  ng She1 ves 
/ 

o r  t h e  f r e e z e r  o r  r e f r i g e r a t o r  (as r equ i r ed ) .  Th is  was noted on t h e  Labo ra to r y  

Serv ices  Request sheet f o r  exped i t i ous  sample l o c a t i o n  by  t h e  next  ana lys t .  
v" 

Completed samples were p laced on t h e  t h i r t y  day ho ld i ng  shelves and then  

t r a n s f e r r e d  t o  t h e  sample s to rage  t r a i l e r  f o r  ho ld i ng  f o r  an i n d e f i n i t e  per iod .  

9. M c A l l i s t e r  P o i n t  L a n d f i l l  Sam~ les  

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep a t  the  M c A l l i s t e r  P o i n t  

L a n d f i l l  ( S i t e  No. 01) are l i s t e d  i n  Table 4. The general  l o c a t i o n s  o f  t h e  

sample c o l l e c t i o n  p o i n t s  are shown on F igu re  No. 3. The da ta  e s t a b l i s h i n g  t h e  

l o c a t i o n  o f  each s t a t i o n  i s  presented i n  Appendix A. The p r i n c i p a l  areas o f  

i n t e r e s t  f o r  purposes o f  t h e  sampl ing program i n  t h e  c h a r a c t e r i z a t i o n  s t ep  

were: 

a. Repeat v e r i f i c a t i o n  s tep  mussel sampling at  S ta t i ons  12 and 13 and I 

extend mussel sampl ing south t o  S t a t i o n  14 along t h e  sho re l i ne .  

b.  Extend sediment sampling south along t he  s h o r e l i n e  t o  S t a t i o n  14 and ou t  
i n t o  t h e  Bay at  S ta t i ons  15 t o  20. 

c. Obta in  a  se r i es  o f  groundwater samples at  upgrad ient  we1 1  23 and 
downgradient w e l l s  2 1  and 22. 

The s h o r e l i n e  i s  almost 2000 f e e t  l ong  f a c i n g  t h e  East Passage o f  

Nar raganse t t  Bay. The l a n d f i l l  i s  covered w i t h  s o i l  bu t  t h e r e  are some exposed 

r e f u s e  depos i t s  on t h e  face  o f  t h e  l a n d f i l l  along t he  Bay. The s h o r e l i n e  i s  

v a r i a b l e ,  r ang ing  f rom s h e l l  and cobble  beach areas t o  r i p - r ap ,  l a r g e  rocks  and 

exposed bedrock. A s i g n i f i c a n t  l eng th  o f  t he  beach has sca t t e red  depos i t s  o f  

me ta l  1  i c  waste ma te r i a l s .  
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TASLE 4 
SAMPLES COLLECTED-ACTERIZATION STEP 

SITE NO. 01  - McALLISTER POINT LANDFILL 

ANALYSIS FOR* NO. - 

2959 

2960 

2961 

2962 

2963 

2964 

2965 

2976 
2977 
2978 

6797 
6798 
6799 
6800 
6801 

6802 
6803 
6804 
6805 

6843 
6844 
6845 
6850 
6851 

6852 

6853 
6854 
6855 

TYPE - 

Sediment (0-4) 

Sediment (0-4) 

Sediment (0-4) 

Sediment (0-4) 

Sediment (0-4) 

Sediment (0-4) 

Sed iment (0-4) 

Mussels 
Mussels 
Mussels 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 

Groundwater 
Groundwater 
Groundwater 

TIME - 
9-11-84 

9:20 AM 

9: 30 

9:40 

9:50 

10:oo 

10: 20 

10: 30 

2:00 PM 
2: 30 
3:OO 

11-20-84 

12:50 PM 
12: 50 
12: 50 
12: 15 
12: 15 

12: 15 
3: 25 
3: 25 
3: 25 

12-17-84 

1:50 PM 
1:50 
1:50 
4: 50 
4: 50 

4:50 

12-18-84 

9:45 AM 
9: 45 
9: 45 

* M e t a l s  = Lead, copper, chromium, n i c k e l  
B-10 

Meta ls ,  EP Tox ic  Me ta l s ,  
Cyanide 
Meta ls ,  EP Tox ic  Me ta l s ,  
Cyanide 
Meta ls ,  EP Tox ic  Meta ls ,  
Cyanide 
Meta ls ,  EP Tox ic  Me ta l s ,  
Cyani de 
Meta ls ,  EP Tox ic  Me ta l s ,  
Cyanide 

Meta ls ,  EP Tox ic  Me ta l s ,  
Cyanide 
Meta ls ,  EP T o x i c  Me ta l s ,  
Cyani de 
Met a1 s 
Met a1 s 
Met a1 s 

Cyan i de 
Met a1 s 
pH, C h l o r i d e s  
Cyan i de 
Met a1 s 

pH, C h l o r i d e s  
Cyan i de 
Met a1 s 
pH, C h l o r i d e s  

Cyani de 
Met a1 s 
pH, C h l o r i d e s  
Cyan i de 
Met a1 s 

pH, C h l o r i d e s  

Cyani de 
Met a1 s 
pH, C h l o r i d e s  



TABLE 4 (Con t 'd )  
SAMPLES COLLECTEDXACTERIZATION STEP 

SITE NO. 0 1  - McALLISTER POINT LANDFILL 

TYPE - 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

TIME 

1-07-85 

8: 25 .AM 
8:25 AM 
8 ~ 2 5  All 
8:25 AM 
8:25 AM 

8:25 AM 
8:25 AM 
8:25 AM 
4:20 PM 
4:20 PM 

4:20 PM 
4:20 PM 
4:20 PM 
4: 20 PM 
4:20 PM 

4:20 PI1 

1-08-85 

10:00 AM 
10:00 AM 
10:OO AM 
10:00 AM 

, 10: 00 AM 

10:OO AM 
10:OO AM 
10:OO AM 

1-28-85 

8:50 AM 
8:50 AM 
8:50 N4 
2: 30 PM 
2:30 PM 

2:30 PM 
2:50 PM 
2:50 PM 
2:50 PM 

ANALYSIS FOK* 

Cyanide 
PP, Meta ls  
pH, Ch lo r ides  
PP - Vol. o r g a n i c s  
PP - Vol. o r g a n i c s  

PP - AcidIBN 
PP - Acid/BN 
Phenols 
Cyanide 
PP, Meta ls  

pH, Ch lo r ides  
PP - Vol. o r g a n i c s  
PP - Vol. o r g a n i c s  
PP - AcidIBN 
PP - Acid/BN 

Phenol s 

Cyan i de 
PP, Meta ls  
pH, C h l o r i d e s  
PP - Vol. o r g a n i c s  
PP - Vol. o r g a n i c s  

PP - Ac id IBN 
PP - AcidIBN 
Phenols 

Cyan i de 
Met a1 s 
pH, Ch lo r ides  
Cyanide 
Met a1 s 

pH, C h l o r i d e s  
Cyan i de 
Met a1 s 
pH, C h l o r i d e s  

* M e t a l s  = Lead, copper, chromium, n i c k e l  (when preceded b y  PP, t h e  m e t a l s  
i n c l u d e  a1 1 13  p r i o r i t y  p o l l u t a n t  m e t a l s )  

PP = P r i o r i t y  P o l l u t a n t s  
B-11 



The sediment sample a t  S t a t i o n  No. 14 was c o l l e c t e d  50 f e e t  o f f - s h o r e  i n  

t h r e e  t o  f i v e  f e e t  o f  water. The o the r  s i x  samples ( S t a t i o n  Nos. 15 t o  20) were . , , 

c o l l e c t e d  i n  t e n  t o  twen ty  f e e t  o f  water. A l l  samples were su r f ace  sediments (0  

t o  4 inches deep). The depos i t s  were v e r y  s tony  and samples o f  sediment were 

d i f f i c u l t  t o  ob ta i n .  

A l l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone a t  S t a t i o n  Nos. 12 

and 13. 

M o n i t o r i n g  we1 1s were i n s t a l  l e d  

i n s t a l l e d  f o r  t h e  purpose o f  o b t a i n  

as summarized i n  Table 5. These we1 1  s were 

i n g  groundwater samples at  t h e  seaward' edge 

o f  t h e  l a n d f i  11 ( S t a t i o n s  21  and 22) and a lso  a t  an upgrad ient  we1 1  no t  a f fec ted 

by t h e  l a n d f i l l  ( S t a t i o n  23). The w e l l s  were cons t ruc ted  as descr ibed i n  

S e c t i o n  D. 

10. M e l v i l l e  No r t h  L a n d f i l l  Samples 

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep at  t h e  M e l v i l l e  Nor th  

L a n d f i l l  ( S i t e  No. 02) are l i s t e d  i n  Table 6. The general  l o c a t i o n s  o f  t h e  

sample c o l l e c t i o n  p o i n t s  are shown on F igu re  No. 4. The da ta  e s t a b l i s h i n g  t h e  

l o c a t i o n  o f  each s t a t i o n  i s  presented i n  F i gu re  No. 5. The p r i n c i p a l  areas o f  

i n t e r e s t  f o r  purposes o f  t h e  sampling program i n  the  c h a r a c t e r i z a t i o n  s t e p  

were t h e  su r f ace  s o i l s  on t h e  s i t e .  

The s h o r e l i n e  i s  more than  1000 f ee t  long  f a c i n g  t h e  E a s t  Passage o f  

Nar raganse t t  Bay. The l a n d f ' i l l  i s  covered w i t h  s o i l  bu t  t h e r e  are some exposed 

she1 1  beach 

s o i  1  p i l e s  

p i l e s  o f  s o i l  which c o n t a i n  o i l l s .  The s h o r e l i n e  has a  cobble  and 

w i t h  some l a r g e  rock outcrops. 

The o n l y  contaminants found i n  t h e  v e r i f i c a t i o n  s tep  were t h e  

which were found t o  c o n t a i n  o i l .  The c h a r a c t e r i z a t i o n  s tep  sampl 

ions  o f  t h e  ex ten t  t o  which t h e  conducted t o  make f i e l d  de te rmina t  

p i l e s  had contaminated t h e  s o i l .  

i n g  was 

o i  1  f rom these 
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TABLE 5 

MONITORING WELLS 

SITE NO. 01  - McALLISTER POINT LANDFILL 

S ta t  i o n  
No. 21 

L o c a t i o n  (See E x h i b i t  A)  West edge 
o f  f i l l  

(downgradient)  

We1 1 depth ( f e e t )  

E l e v a t i o n s  (MLW): 

Ground s u r f  ace 

Top o f  we1 1 cas ing  

Top o f  p r o t e c t i v e  cas ing  

Bottom o f  w e l l  

Lengths ( f e e t )  : 

Casing 

Screen 

S t  a t  i on S t a t i o n  
No. 22 No. 23 

West edge Cemetery 
o f  f i l l  eas t  o f  f i l l  

(downgradient)  ( upg rad ien t )  



TABLE 6 
SAMPLES COLLECTED-ACTER IZATION STEP 

SITE NO. 02 - MELVILLE NORTH LANDFILL 

NO. ST A TYPE DATE 

2958 08 

I None 0 7 

I None ' 09 

None 10 

I None 

None 15 

I None 16 

I None 

Soi 1** 

Soi l** 

Soi 1 

Soi 1 

Soi 1 

Soi 1 

Soi 1 

Soi 1 

Soi 1 

FIELD OBSERVATIONS* 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

I * F i e l d  observa t ions  were made a t  va r ious  depths down t o  t h r e e  f e e t  
** Sampled a t  t h ree - f oo t  depth (No ana l ys i s  conducted) 



11. Tank Farm One Samples 

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep  a t  Tank Farm One ( S i t e  

No. 07)  are l i s t e d  i n  Table 7. The general  l o c a t i o n s  o f  t h e  sample c o l l e c t i o n  

p o i n t s  are shown on F igu re  Nos. 6 and 7. The da ta  e s t a h l i s h l n g  t h e  l o c a t i o n s  of- 

t h e  m o n i t o r i n q  w e l l s  i s  presented i n  Appendix B. The p r i n c i p a l  areas o f  
J 

i n t e r e s t  f o r  purposes o f  t h e  sampl ing program i n  t h e  c h a r a c t e r i z a t i o n  s t ep  

were: 

a. The groundwater a t  t h e  s i t e .  

b. The s o i l s  on t h e  s i t e .  

c. A comparison o f  t h e  v o l a t i l e  o rgan ics  i n  t h e  so i  1 and groundwater. / 
d. A  comparison of t h e  i n f l u e n t  and e f f l u e n t  q u a l i t y  o f  t he  o i l - w a t e r  

separator .  

The s o i l  samples were c o l l e c t e d  from a  depth o f  t h r e e  f e e t  a t  t h r e e  J 
l o c a t i o n s  ( S t a t i o n  Nos. 01, 02 and 05) where sludges from s to rage  tanks had been 

d isposed  o f  i n  p i t s  and covered. 

M o n i t o r i n g  w e l l s  ( S t a t i o n s  06 and 07) were i n s t a l l e d  as summarized i n  Table J' 

8. These w e l l s  were i n s t a l l e d  f o r  t h e  purpose of comparing t he  v o l a t i l e  o rgan ic  

c h a r a c t e r i s t i c s  o f  t h e  groundwater w i t h  t h a t  o f  the s o i l  samples. The w e l l s  

were cons t ruc ted  as descr ibed  i n  Sect ion D. A t  S t a t i o n  04, samples o f  J 
groundwater were ob ta ined  f rom a  groundwater c o l l e c t i o n  system d r a i n i n g  t h e  area 

o f  f u e l  tank Nos. 13 t o  18. Th is  groundwater norma l l y  discharges through an 

o i l - w a t e r  separa to r  t o  Narraganset t  Bay. The separator  was by-passed f o r  15 

m inu tes  be fo re  sampl ing a t  S t a t i o n  04. The o i l - w a t e r  separa to r  e f f l u e n t  was 

sampled a t  S t a t i o n  08. 

J; 
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NO. 

TABLE 7 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 07 - TANK FARM ONE 

ST A - TYPE - 

02 Soi 1 
0 2 Soi 1 
0 1 . Soi 1 
01 Soi 1 
05 Soi 1 

0 5 Soi 1 

07 Groundwater 
0 7 Groundwater 
06 Groundwater 
0 6 Groundwater 
08 O i  1-water Separator E f f l u e n t  

08 O i  1 -water Separator E f f  1 uent 
04 Groundwater 
04 Groundwater 

06 Groundwater 
0 6 Groundwater 
06 Groundwater 
0 7 Groundwater 
0 7 Groundwater 

0 7 Groundwater 
08 O i  1 -water Separator E f  f 1 uent 
08 O i  1-water Separator E f f  1 uent 
08 Oi l -water  Separator E f f l u e n t  
04 Groundwater 

04 Groundwater 
04 Groundwater 

* C h a r a c t e r i s t i c  f i n g e r p r i n t  
** No analys is  conducted 

*** C h a r a c t e r i s t i c  f i n g e r p r i n t  and BTX 

TIME ANALYSIS FOR 

PBHC *** 
PBHC *** 
PBHC 

*** 
PBHC *** 

PRHC 
*** 
*** 

PBHC 
** * 
** * 

PBHC *** 
** * 

PBHC 

** * 
*** 



TABLE 7 (Cont'd) 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 07 - TANK FARM ONE 

NO. - 

0661 
2 
3 
4 
5 

0672 
0666 

7 
8 
9 

7 0 
1 

7 004 
5 
6 
7 
8 

9 
10 
11 

7014 
5 

6 
3 1 

7017 
8 
9 

20 

STA - TYPE - 

06 Groundwater 
06 Groundwater 
06 Groundwater 
07 Groundwater 
0 7 Groundwater 

'1 uent 
' 1  uent 
'1 uent 

0 7 Groundwater 
08 O i  1-water separator e f f  
08 O i  1-water separator e f f  
08 Oi l -water  separator e f f  
04 Groundwater 

04 Groundwater 
04 Groundwater 

08 O i  1 -water separator e f f  1 uent 
08 Oi l -water  separator e f f l u e n t  
OR O i  1-water separator e f f l u e n t  
08 O i  1-water separator e f f l u e n t  
04 Groundwater 

04 Groundwater 
04 _ Groundwater 
04 Groundwater 
0 7 Groundwater 
0 7 Groundwater 

0 7 Groundwater 
07 Groundwater 
06 Groundwater 
06 Groundwater 
06 Groundwater 

06 Groundwater 

TIME - 
1-07-85 

11:00 AM 
11:OO AM 
11:00 AM 
11:2O AM 
11:20 AM 

11:20 AM 
1:25 PM 
1:25 PM 
1:25 PM 
1:45 PM 

1:45 PM 
1:45 PFI 

1-28-85 

9:35 AM 
9:35 AM 
9:35 AM 
9:35 AM 
9:50 AM 

9:50 AM 
9:50 AM 
9:50 AM 

11:00 AM 
11:OO AM 

11:OO AM 
11:OO AM 
11:15 AM 
11:15 AM 
11:15 AM 

11:15 AM 

ANALYSIS FOR 

PBHC *** 
*** 
PBHC 
*** 

** * 
PBHC *** 
*** 
PBHC 

*** 
*** 

PBHC ** * 
*** 
*** 
PB tic 

*** 
*** 
*** 
PBHC *** 
** * 
*** 
PBHC *** 
*** 

*** 

* C h a r a c t e r i s t i c  f i n q e r p r i n t  
** No analys is  conducted 

*** character ist i ;  f i n g e r p r i n t  and BTX 

B-  17 



TABLE 8 

MONITORING WELLS 

SITE NO. 07 - TANK FARM ONE 

St a t  i on S t  a t  i on 
No. 06 140. 07 

Locat ion  (See E x h i b i t  B) Downgradient Downgradi ent 
o f  bur ied o f  bu r i ed  

o i l y  deposits o i l y  deposi ts  

Well depth ( f e e t )  

E leva t ions  (MLW): 

Ground s u r f  ace 27.0 

Top o f  we1 1  cas ing 27.08 

Top o f  p r o t e c t i v e  casing ' 27.55 

Bottom o f  we l l  (-)18.8 ( - 1  7.9 

Lengths ( f e e t ) :  

Casing 35 20 

Screen 10 10 



12. Tank Farm Four Samples 

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s t ep  a t  Tank Farm Four ( S i t e  

No. 12 )  are l i s t e d  i n  Table  9. The general  l o c a t i o n s  o f  t h e  sample c o l l e c t i o n  

p o i n t s  are shown on F igu re  No. 8. The da ta  e s t a b l i s h i n g  t h e  l o c a t i o n s  o f  t h e  

m o n i t o r i n g  w e l l s  i s  presented i n  Appendix B. The p r i n c i p a l  areas o f  i n t e r e s t  

f o r  purposes o f  t h e  sampl ing program i n  t h e  c h a r a c t e r i z a t i o n  s tep  were: 

a. Groundwater a t  t h e  s i t e .  
I 

b. The c h a r a c t e r i s t i c s  o f  t he  water i n  t h e  i n a c t i v e  o i l  s torage tanks. 

o f  s i x  o f  t h e  12 i n a c t i v e  

, 38, 39, 45, 46, and 47 were 

i n e  t h e  c h a r a c t e r i s t i c s  o f  

i s  removed f rom t h e  

J 
Samples o f  water were c o l l e c t e d  f rom t h e  bottom 

soil s to rage  tanks ( S t a t i o n s  12 t o  17); tank  Nos. 37 

sampled. The purpose o f  t h e  sampling was t o  determ 

t h e  water f o r  e v a l u a t i o n  o f  methods o f  d i sposa l  

tanks .  

M o n i t o r i n g  w e l l s  ( S t a t i o n s  10 and 11) were 

10. These w e l l s  were i n s t a l l e d  t o  determine if 

when o i  1  

i n s t a l l e d  

prev ious 

c l ean ings  by o n - s i t e  b u r i a l  i s  a f f e c t i n g  groundwater qua 

as summarized i n  Table J 
d isposa l  o f  tank 

l i t y .  
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NO. - 

2979 
2980 
2981 
2982 
2983 

2984 
2985 
2986 
2987 
2988 

2989 
2990 

6826 
6827 
6828 
6829 

6846 
6847 
6848 
6849 

0676 
7 
8 
9 

7027 
8 
9 
3 0 

NOTE : 

TABLE 9 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 12 - TANK FARM FOUR 

TYPE - 

Water - Tank 39 
Water - Tank 39 
Water - Tank 38 
Water - Tank 38 
Water - Tank 37 

Water Tank 37 
Water - Tank 45 
Water - Tank 45 
Water - Tank 46 
Water - Tank 46 

Water - Tank 47 
Water - Tank 47 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

TIME - 
9-12-84 

9:00 AM 
9:05 
9:45 
9:50 
10 : 00 

10:05 
10: 30 
10: 35 
11:oo 
11:05 

11:30 
11:35 

11-20-84 

5:00 PM 
5:OO 
4:40 
4:40 

12-17-84 

3:25 PM 
3: 25 
4:25 
4: 25 

01-07-85 

3:05 PM 
3:05 PM 
4:50 PM 
4:50 PM 

01-28-85 

4:00 PM 
4:00 PM 
5:00 PM 
5:00 PM 

A l l  water  samples were c o l l e c t e d  a t  t he  bottom o f  t h e  tank. 

ANALYSIS FOR 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 

* 
* 

PBHC 
Lead 
PBHC 
Lead 

PBHC 
Lead 
PBHC 
Lead 

PBHC 
Lead 
PBHC 
Lead 

PBHC 
Lead 
PBHC 
Lead 

* Lead, pet ro leum based hydrocarbons, pH, t o t a l  suspended s o l i d s ,  BOD, ammonia 
( t h e  two b o t t l e s  f rom each tank were mixed toge ther  be fo re  ana l ys i s )  

B - 20 



TABLE 10 

MONITORING WELLS 

SITE NO. 12 - TANK FARM FOUR 

S t a t i o n  
No. 10 

Loca t i on  (See E x h i b i t  B) Downgradient 
of o i l  tanks 

Well depth ( f e e t )  

E l eva t i ons  (MLW): 

Ground s u r f  ace 20.8 

Top of we l l  cas ing  22.07 

Top of p r o t e c t i v e  cas ing  22.32 

Bottom o f  we l l  ( - 1  4.2 

Lengths ( f e e t ) :  

Casing 

Screen 

S t a t i o n  
No. 11 

Downgradient 
o f  o i l  tanks 



13. Gould I s 1  and Disposal  Area Samples 

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep  a t  t h e  Gould I s l a n d  

D isposa l  Area ( S i t e  No. 14) are l i s t e d  i n  Table 11. The genera l  l o c a t i o n s  o f  

/ 
t h e  sample c o l l e c t i o n  p o i n t s  are shown on F igu re  No. 9. The da ta  e s t a b l i s h i n g  

t h e  l o c a t i o n s  o f  t h e  sediment sampling s t a t i o n s  i s  presented i n  Appendix B. The 

p r i n c i p a l  areas o f  i n t e r e s t  f o r  purposes o f  t he  sampling program i n  t h e  

v e r i f i c a t i o n  s t ep  were i n  t h e  marine environment a t  and near t h e  shore l  i n e  o f  

t h e  d isposa l  area. 

The shore l  i n e  i s  about 300 f e e t  long f a c i n g  t h e  East Passage o f  Narraganset t  

Bay. The l a n d f i l l  i s  covered w i t h  s o i l  bu t  t h e r e  are some exposed depos i t s  on 

t h e  f a c e  o f  t h e  f i  11 area. The shore l  i n e  has a  cobble  and she1 1  beach w i t h  some bJf'' 

1  arge rock outcrops and sca t t e red  depos i t s  o f  meta l1  i c  and o the r  waste 

m a t e r i a l s .  

The seven sediment samples ( S t a t i o n  Nos. 04 t o  10) were c o l l e c t e d  i n  t h r e e  

t o  f i v e  f e e t  o f  water i n  t h e  near-shore samples (04 and 05)  and i n  t en  t o  t h i r t y  

f e e t  o f  water i n  t h e  o f f - s h o r e  samples (06-10). A l l  samples were sur face 
Lf" 

sediments ( 0  t o  4  inches deep). The depos i ts  were v e r y  s tony  and samples of 

sediment were d i f f i c u l t  t o  ob ta in .  

A1 1  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone a t  S t a t i o n  Nos. 04 / 
and 05. 
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TABLE 11 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

NO. - 

2966 

2967 

2968 

2969 

2970 

2971 

2972 

SITE NO. 14 - GOULD ISLAND DISPOSAL AREA 

TYPE - TIME ANALYSIS FOR* 

9-11-84 

Sediment (0-4) 1:20 PM Metals, EP Toxic Metals,  
Cyani de 

Sediment (0-4) 1:40 Metals, EP Tox ic  Metals,  
Cyanide 

Sediment (0-4)  1:50 Metals, EP Toxic Metals,  
Cyanide 

Sediment (0-4)  2:05 Metals, EP Tox ic  Metals,  
Cyan i de 

Sediment (0-4)  2: 15 Metals, EP Tox ic  Metals,  
Cyanide 

Sediment (0-4)  2: 30 Metals, EP Toxic Metals,  
Cyanide 

Sediment (0-4)  2:40 Metals, EP Toxic Metals,  
Cyan i de 

2973 04 Mussels 

2974 05 Mussels 

* Me ta l s  = Lead, copper, chromium, n i c k e l  

8-23 

2:40 Met a1 s 

3:OO Meta ls  



14. Gould I s l a n d  E l e c t r o p l a t i n g  Shop Samples 

The sample c o l l e c t e d  i n  t he  c h a r a c t e r i z a t i o n  s tep at  t he  Gould I s l a n d  

E l e c t r o p l a t i n g  Shop ( S i t e  No. 17) i s  l i s t e d  i n  Table 12. The l o c a t i o n  o f  t h e  

sample c o l l e c t i o n  p o i n t  i s  shown on F igure  No. 10. The p r i n c i p a l  area o f  

i n t e r e s t  f o r  purposes o f  t h e  sampling program i n  t h e  c h a r a c t e r i z a t i o n  s tep  was 

i n  re-check ing t h e  contaminat ion l e v e l  at one mussel sampling s t a t i o n .  

J 
6 

The mussel sample was c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone at  S t a t i o n  No. 02 

l o c a t e d  near t h e  end o f  a  p i pe  which may have c a r r i e d  e l e c t r o p l a t i n g  wastewater 

/ 
discharges when t h e  f a c i  1  i t y  was ac t i ve .  
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NO. - STA - 

TABLE 12 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 17 - GOULD ISLAND ELECTROPLATING SHOP 
TYPE - TIME - ANALYSIS FOR* 

Mussels Met a1 s 

* Metals = Lead, Copper, Chromium, Nickel 

6-25 



15. Con t ro l  S a m ~ l e s  

The c o n t r o l  samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s t ep  ( S t a t i o n  Nos. N 1  

and N2) are l i s t e d  i n  Table 13. The l o c a t i o n s  of t he  sampling p o i n t s  are shown 

i n  F i g u r e  No. 2. The p r i n c i p a l  purpose o f  t he  c o n t r o l  sampling program i n  t h e  

v e r i f i c a t i o n  s t e p  was t o  o b t a i n  da ta  on mussels a t  and near t h e  s h o r e l i n e  o f  
J 

areas no t  a f f e c t e d  by  any o f  t h e  s i x  s i t e s .  

The c o n t r o l  samples were c o l l e c t e d  a t  two s i t e s  i n  East Passage o f  

Nar raganse t t  Bay - N 1  n o r t h  o f  S i t e  02 and N2 south o f  S i t e  14. The s h o r e l i n e  

c o n d i t i o n s  were ve r y  s i m i l a r  t o  those a t  most o f  the s i t e  s p e c i f i c  s t a t i o n s .  

The mussel c o n t r o l s  were repeated i n  t h e  c h a r a c t e r i z a t i o n  s tep  t o  account 1'' 
f o r  temporal  v a r i a t i o n s .  For  sediments, t he  co_nt . ro_1~d~ata ' f rom. t_be~v~er i f ica t ion -- 
s t e p  was used. -.. - 



NO. - 

2997 

2998 

* Met 

TABLE 13 
CONTROL SAMPLES COLLEmtD - CHARACTERIZATION STEP 

ST A - TYPE 

N1 Mussels 

N 2 Mussels 

a l s  = Le ad, Copper, Chromium, N icke l  

B-27 

TIME - 
9-12-84 

2:30 PM 

4:OO 

ANALYSIS FOR* 

Met a1 s J 



C. LABORATORY ANALYSES 

1. Basic  A n a l v t i c a l  References 

Where app l i cab le ,  a l l  l a b o r a t o r y  procedures were conducted i n  accordance 

w i t h  t h e  f o l l o w i n g  manuals o r  re ferences:  

a. Chemical Ana lys is  o f  Water and Wastes, EPA-600/4-79-020, 1979 and 
updates; 

b. Methods f o r  Organic Chemical Ana lys is  of Munic ipa l  and I n d u s t r i a l  
uastewater ,  EPA-600/4-82-057, 1982 and updates; 

c. Procedures f o r  Hand1 i n g  and Chemical Analys is  o f  Sediment and Water 
Samples. EPA/CE81-1, 1981; 

d. Test Methods f o r  Eva lua t i ng  S o l i d  Waste, EPA SW-846, 1980 and updates; 
/ 

e. Chemistry Laboratory  Manual f o r  Bottom Sediments and E l u t r i  a t e  Tes t ing ,  J 

EPA 905/4-79-014, PB 294, 1979; / 
f .  Standard Methods f o r  t h e  Examinat ion o f  Water and Wastewater, 15 th  b' 

E d i t i o n ,  1980; 

The f o l l o w i n g  sec t ions  present  b r i e f  abs t rac ts  o f  t he  a n a l y t i c a l  methods J" 

used f o r  t h e  va r ious  types o f  analyses performed i n  t h i s  p r o j e c t .  

2. P r i o r i t y  P o l l u t a n t  Analyses 

a. M i  sce l  1 aneous 

Groundwater and sediment samples were analyzed f o r  p r i o r i t y  po l  1 u tan ts .  

Meta l  concen t ra t ions  were determined us ing  t he  p r e v i o u s l y  re fe renced  

methods. 

Cyanides were analyzed accord ing t o  Standard Methods f o r  t h e  Examinat ion 

o f  Water and Wastewater, 15 th  E d i t i o n ;  APHA-AWWA-WPCF and Methods f o r  

Ana l ys i s  o f  Water and Wastes, U.S. EPA 60014-79-020. 

B r i e f l y ,  t h e  cyanides were d i s t i l l e d  f rom ac id  s o l u t i o n  and absorbed 

i n t o  d i l u t e  sodium hydroxide. Cyanide was then determined c o l o r i m e t r i c a l l y  

u s i n g  t he  p y r i d i n e - b a r b i t u r i c  ac i d  method. 



Phenols were determined c o l o r i r n e t r i c a l l y  v i a  t h e  4 -aminoan t ipy r ine  

method a f t e r  d i s t i l l a t i o n .  References can be found i n  Procedures f o r  

Handl ina and Chemical Anal v s i s  o f  Sediment and Water S a m ~ l e s  and i n  

Standard Methods. 

b. V o l a t i l e s  

Groundwater samples f o r  vo l  a t  i l e  organics  (purgeabl  es)  were analyzed 

u s i n g  GC/MS/DS accord ing t o  EPA Method 624 f o r  Purgeable Organics.  The 

method uses t h e  purge and t r a p  technique t o  s t r i p  the  v o l a t i l e s  from t h e  /' 
water  which are then adsorbed onto a  support  which i s  then t h e r m a l l y  d 

desorbed i n t o  t he  GC/MS/DS. The i ns t r umen ta t i on  used was a Tekmar Model 

LSC-2 L i q u i d  Sample concen t ra to r  i n t e r f a c e d  w i t h  a  Hewlet t  -Packard 5995B 

S o i l  samples were analyzed us ing  t he  dynamic headspace pu rg i ng  techn ique  

i n  accordance w i t h  r e fe rence  (a )  c i t e d  above. A sample i s  weighed i n t o  a  40 4 

ml  septum v i a l .  The v i a l  i s  then at tached t o  t h e  LSC-2 and then purged a t  

80°C. Vol a t  i l e s  are then i d e n t i f i e d  and q u a n t i f i e d  by GCIMSIDS. 

c. BaseINeutral  and A c i d i c  Organics 

The remain ing o rgan ic  p r i o r i t y  p o l l u t a n t s  (BaseINeutra ls ,  Ac ids )  were 

analyzed accord ing t o  EPA Method 625. For water samples t he  water i s  
J 

e x t r a c t e d  w i t h  methylene ch lo r i de ,  t h e  e x t r a c t  d r i e d  and then concen t ra ted  

t o  1 m l .  Samples are then i n j e c t e d  i n t o  t h e  GCIMSIDS t o  i d e n t i f y  and 

q u a n t i t a t e  t h e  t a r g e t  compounds present.  

Soi 1  samples were a i r  d r i e d  and then soxh le t  ex t r ac ted  f o r  16 hours  

u s i n g  equal volumes o f  acetone and hexane. The so l ven t  was then 

concen t ra ted  t o  1 m l  and analyzed b y  GC/MS/DS as above. 

3. Meta ls  Analyses 

A1 1  met a1 concent r a t  i ons  were determined by  f 1 ame atomic absorp t ion  



spect roscopy w i t h  t he  except ion o f  arsenic,  mercury, and selenium. Arsen ic  and 

se len ium were determined v i a  t h e  hyd r i de  genera t ion  method w h i l e  mercury was 

determined b y  t h e  c o l d  vapor technique. 

Deu te r i  urn arc  background c o r r e c t  i o n  was a1 so used f o r  arsenic  and s e l e n i  urn. 

P r e l i m i n a r y  ac i d  d i g e s t i o n  and concen t ra t i on  steps v a r i e d  depending on t h e  

types  o f  samples analyzed. A b r i e f  d e s c r i p t i o n  of the  va r i ous  methods 

( e x c l u d i n g  mercury) i s  as f o l l o w s :  

a. Water Samples 

A l l  water samples were a c i d i f i e d  w i t h  n i t r i c  ac i d  and h y d r o c h l o r i c  ac i d  

(excep t  when s i  l v e r  was requested) and g e n t l y  evaporated t o  ensure 

d e s t r u c t i o n  o f  organic  mat te r  and t o  concen t ra te  t h e  sample. 

A f t e r  d i ges t i on ,  t h e  samples were d i l u t e d  v o l u m e t r i c a l l y  and t h e  metal  

concen t ra t  i ons  determined as p r e v i o u s l y  s ta ted.  

b. Sediments 

Samples were i n i t i a l l y  a i r  d r i e d  and then weighed ou t  i n t o  t a r e d  

beakers. Samples were d iges ted  w i t h  n i t r i c  ac id  and hydrogen perox ide  t o  ' 

ensure d e s t r u c t i o n  of a l l  o rganic  mat te r .  

A f t e r  d i ges t i on ,  the  samples were f i  1  t e r e d  and d i l u t e d  v o l u m e t r i c a l  l y .  

Meta ls  were then determined by atomic absorpt ion.  

c. Mussel Samples 

The mussel samples were gathered and p laced i n  a  coo le r  and f r 6 z e n  w i t h  

d r y  i c e  u n t i l  a r r i v a l  at  t h e  labora to ry .  Immediately t he rea f t e r ,  t h e  

samples were t r ans fe r red  t o  a  f reezer  and mainta ined a t  -15°C u n t i l  

ana l ys i s .  Depurat ion o f  t he  mussel samples was not c a r r i e d  ou t  i n  t h i s  

s tudy.  

The ana l ys i s  f o r  

procedure i n v o l v e d  a  

met a1 s  was conducted us ing  s tandard procedures. The 

i r - d r y i n g  the  samples fo l lowed by cryogenic  homogenat 

C - 3 
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of t h e  e n t i r e  mussel t i s s u e  o f  10-15 mussels. The r e s u l t i n g  prepared 

samples were then ac id  d iges ted  w i t h  a m ix tu re  o f  n i t r i c  ac id  and hydrogen 

peroxide, f o l l o w e d  by  p e r c h l o r i c  ac id  t o  complete d e s t r u c t i o n  and 

s o l u b i  1 i z a t  ion. The s p e c i f i c  elements were then analyzed us ing atomic 

absorp t ion  techniques. 

d. Mercury 

A1 1 samples were analyzed us ing  t h e  f o l  l ow ing  procedure: 

Samples were measured i n t o  300 m l  BOD b o t t l e s .  ' To these were added 

n i t r i c  acid, s u l f u r i c  acid, potassium permanganate and potassium p e r s u l f a t e .  

A f t e r  d i g e s t i n g  i n  an autoclave, the  samples were r u n  us ing  the  c o l d  vapor 

procedure. 

4. Petroleum-Based Hvdrocarbons 
- -  - 

Petroleum-based hydrocarbons were determined by  t h e  o i  1 and grease method 

g i v e n  i n  Standard Methods and Procedures f o r  Hand1 i n g  and Chemical Ana l ys i s  o f  

Sediment and Water Samples except t h a t  p r i o r  t o  evapora t ion  o f  the  Freon, s i l i c a  

g e l  was added t o  adsorb f a t t y  acids ( p o l a r  m a t e r i a l s ) .  The s o l u t i o n  was 

f i 1 te red ,  the  Freon evaporated, and the res idue  wei ghed. 

5. Qua1 i t v  Contro l lQual  i t v  Assurance 

I n  o rder  t o  v e r i f y  t he  o v e r a l l  accuracy and p r e c i s i o n  o f  t he  methods, 

i n  each .. C/ 
i neated 

v a r i o u s  qual i t y  c o n t r o l  and qual i t y  assurance procedures were f o l l owed  

aspect o f  the l a b o r a t o r y  r ou t i ne .  The s p e c i f i c  procedures used are de l  

i n  t h e  f o l l o w i n g  paragraphs. A summary o f  t h e  QAIQC da ta  can be found 

Appendix D. 

a. Atomic Absorpt ion Spectroscopy (Met a1 s Determinat ions)  

The most c r i t i c a l  aspect o f  meta ls  de te rm ina t i on  by atomic absorp t ion  

spect roscopy (A.A.S.) i s  t he  qual i t y  o f  t h e  standards used. As such, f r e s h  
\/ 

s tandards were prepared f o r  each metal analyzed f rom c e r t i f i e d  stock 
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solut ions1. Reagent grade chemicals were used i n  a1 1  analyses. 
/ 

Also l a b o r a t o r y  standards and b lanks were r u n  th rough  a1 1 o f  the  

ges t i on  procedures and used t o  check recove r i es  and t h e  technique o f  t h e  

ana lys ts .  

C a l i b r a t i o n  o f  t he  i ns t r umen ta t i on  was checked be fo re  and a f t e r  each 

me ta l  de te rm ina t i on  and recorded i n  l a b o r a t o r y  notebooks. I n  add i t i on ,  

dup l  i c a t e s  and re fe renced  environment a1 standards were analyzed t o  i n d i c a t e  

t h e  p r e c i s i o n  o f  t h e  methods used. 

A summary o f  t h i s  da ta  i s  inc luded  i n  Appendix D. 

b. Gas Chromatography ( P e s t i c i d e s  and PCB's) 

Referenced U.S. EPA procedures were used i n  a l l  gas chromatography 

analyses. Ins t rument  c a l i b r a t i o n  was checked each day a t  va r ious  /' 
concent ra t ions  i n  o rder  t o  o b t a i n  a  good l i n e a r  work ing range. Gases and 

so l ven t s  used were o f  u l t r a  h i gh  p u r i t y  and commercial standards were 

ob ta ined  f o r  c a l i b r a t i o n  (see Appendix D )  . 
Known enviroment a1 standards (ob ta ined  f rom Connec t i cu t  St a te  Department 

o f  Heal th  and U.S. EPA) were analyzed " b l i n d l y t '  t o  v e r i f y  both a n a l y t i c a l  

i s  da ta  i s  summarized i n  Appendix D. 

l y s i s  inc luded  v o l a t i l e  o rgan ics  (EPA Method 624) 

methods and accuracy. Th 

c. GCIMS Ana lys is  

Samples f o r  GC/MS ana 

and BaseINeutral  s, Acids, 

i nstrument was c a l  i b r a t e d  

and Pes t i c i des  (EPA Method 625). I n i t i a l l y ,  t h e  
J 

at  f o u r  l e v e l s  f o r  v o l a t i l e  o rgan ics  and t h e  

samples analyzed. (Sur roga te  standards were added t o  each sample.) The 

same general  c a l  i b r a t i o n  procedure was f o l l owed  f o r  t h e  base lneu t ra l  s, ac ids 

and pes t i c i des .  C a l i b r a t i o n  was checked each day and i n t e r n a l  

s t a n d a r d i z a t i o n  was used t o  q u a n t i f y  t he  compounds i d e n t i f i e d .  

b b t a i n e d  f rom S c i e n t i f i c  Products D i v i s i o n  o f  American H o s p i t a l  
Supply Corporat ion.  
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6. Resul ts  of A n a l y t i c a l  Tests on Samples Co l lec ted  

The samples c o l l e c t e d  i n  the cha rac te r i za t i on  step were analyzed and the  

r e s u l t s  are shown i n  t he  l a b o r a t o r y  repor ts  i n  Appendix C. The r e s u l t s  shown i n  ,' 

Appendix C are a lso  presented i n  tab les  ' in  t he  t e x t  separa te ly  f o r  each s i t e  i n  

connect ion w i t h  t he  discussions o f  f i nd ings  at each s i t e .  



D. MONITORING WELL INSTALLATION 

1. General 

M o n i t o r i n g  w e l l s  were i n s t a l l e d  a t  seven l o c a t i o n s  on t h r e e  s i t e s  as 

f o l l o w s :  

S i t e  0 1  - S ta t i ons  21, 22, and 23 

S i t e  07 - S ta t i ons  06 and 07 

S i t e  12 - S ta t i ons  10 and 11 

The purpose o f  and p r i n c i p a l  d e t a i l s  on each o f  t h e  w e l l s  i s  presented i n  

S e c t i o n  B. Th i s  s e c t i o n  covers t h e  methods o f  i n s t a l l a t i o n  and c o n s t r u c t i o n  

d e t a i l s .  The w e l l  d r i l l e r s  l ogs  are presented i n  Appendix E. F i gu re  11 shows 

t h e  d e t a i l s  o f  t h e  mon i t o r i ng  we l l s .  The da ta  e s t a b l i s h i n g  t h e  l o c a t i o n s  o f  t h e  

seven m o n i t o r i n g  w e l l s  i s  presented i n  E x h i b i t s  A and B. 

2. D r i l l i n g  and S o i l  Sampling Methods 

The we l l s  were d r i l l e d  w i t h  a  ho l low stem auger. A r o l l e r  b i t  was used f o r  

h a r d  m a t e r i a l  a t  S i t e  01, S ta t i ons  2 1  and 22. A t h ree - f oo t  rock co re  was taken 

a t  t h e  bottom o f  t h e  ho le  a t  S t a t i o n  21. 

The f o l l o w i n g  was recorded on the  w e l l  d r i l l e r s  log :  

- Bor ing  number 
- To ta l  depth 
- Depth t o  groundwater 
- Date o f  i n s t a l l a t i o n  

A t  a l l  depths where changes i n  t h e  na tu re  o f  t he  m a t e r i a l  were observed, a  

sample was ob ta ined  by use o f  a  s p l i t  spoon sampler. The f o l l o w i n g  was recorded 

on t h e  w e l l  d r i l l e r s  log :  

- Depths a t  which t h e  na tu re  o f  t h e  mate r i  a1 changed 
- D e s c r i p t i o n  o f  t h e  m a t e r i a l  
- Number o f  blows r e q u i r e d  t o  d r i v e  t he  sampler s i x  inches 

/ 
w i t h  a  140-pound hammer w i t h  f a l l  o f  30 inches 



HlNG ED COVER 
EL. A- d 

CONCRETE COLLAR 

GRADE - EL. C 

EENTONITE SEAL - 

FILTER PACK 

CAP OR PLUG 

SITE NO. 0 1 07  I 12 
STA. NO. 2 1 22 23 06 07 10 I I 

EL. A 28.43 18.30 4057 27.55 2325 22.32 19.63 

EL. 8 28.15 17.84 40.35 27.08 22-99 22 07 18.79 

EL. C 26.9 15.8 3 9.9 27.0 22.1 208 19.1 
EL. D (-11.05 0.84 10.35 (-)7.92 2.99 6.07 (-11.21 

NOTE: ELEVATIONS ARE MLW 

% THE SCREENS IN THESE WELLS WERE ENVELOPED IN NON-WOVEN FILTER 

FABRIC 

CONFIRMATKIN STUDY 
ON HAZARDOUS WSTE SITES 

PORTSMOUTH NAVAL SHIPYARD 
MONITORING WELL DETAILS 

1 L~~ UNREIRO ENGINEERING ASSOCIATES 1 MAR. 13,1985 
I 

- - 

I o ~ f o l e s w o n o l  corpo?otmn 

b h  w o s ~ e r o t e r  ~ S U R M ~ S ,  lnc CONSUUING ENGINEERS AVON ,CT 
Stomlord ,  Cannulacut 

I F I G .  NO. II 



3. We1 1 I n s t a l  1  a t  i o n  ? 
n ' 

A1 1 we1 1s were cons t ruc ted  o f 2 9 ' i n c h  nominal d i  ameter 

PVC i n c l u d i n g  cas ing  and screen. Each w e l l  was i n s t a l l e d  w 

Schedule 80, Type 1 

i t h  a  10- foo t  l e n g t h  

o f  screen near t h e  bottom o f  t h e  we1 1 and a cas ing ex tend ing  above grade. The 

screens had a s l o t  s i z e  o f  0.12 inches and were prov ided w i t h  a  bot tom p l u g  o r  

cap. The annul ar  space between t h e  bore h o l e  and screen and cas ing  was f i  1 l e d  

w i t h  s i l i c a  sand f rom t h e  bottom o f  t h e  w e l l  t o  at  l e a s t  f i v e  f e e t  above t h e  t o p  

o f  screen. I n  add i t i on ,  some o f  t he  w e l l s  were enveloped i n  a  non-woven f i l t e r  

f a b r i c .  The annular space above t h e  s i l i c a  sand was f i l l e d  w i t h  a  f i v e - f o o t  

minimum depth o f  b e n t o n i t e  and t h e  remain ing space t o  grade was f i l l e d  w i t h  

s t o n e - f r e e  o n - s i t e  m a t e r i a l .  A l l  m a t e r i a l s  placed i n  t h e  annular space were 

we1 1 tamped. 

A f i v e - i n c h  diameter p r o t e c t i v e  s t e e l  cas ing was i n s t a l l e d  a t  t h e  ground 

s u r f a c e  t o  enclose t h e  t o p  o f  - t h e  we l l  casing. The p r o t e c t i v e  cas ing  was 

f u r n i s h e d  w i t h  a  hinged s t e e l  cap, w i t h  lockin!! device, padlock, and keys. A 

s i x - i n c h  t h i c k ,  t h r e e - f o o t  diameter concre te  co l  l a r  was p laced around t h e  

mounded over w i t h  about s i x  inches o f  on- 

water dra ined away f rom t h e  w e l l .  The 

p r o t e c t i v e  cas ing  and t h e  c o l l a r  was 

t h a t  su r face  

padlocked. 

loped b y  pump 

s i t e  m a t e r i a l  t o  i nsu re  

we1 1 s  were numbered and 

The we1 1 s  were deve i n g  t o  waste us ing  compressed a i r .  The t i m e  

f o r  recovery  o f  t h e  w e l l s  a f t e r  development i s  shown i n  Appendix E. 

4. Groundwater Sampl i ng 

The procedures used f o r  sampling o f  t h e  mon i t o r i ng  w e l l s  are covered i n  

S e c t i o n  B, which a lso  presents  t h e  dates and t imes o f  sample c o l l e c t i o n .  The 

groundwater l e v e l  was measured p r i o r  t o  sampling o f  each w e l l  and these da ta  are 

p resen ted  i n  Sect ions E, .G, and H cover ing  t he  f i n d i n g s  a t  t he  t h r e e  s i t e s .  



E. FINDINGS AT SITE NO. 0 1  McALLISTER POINT LANDFILL 

Nar raganse t t  Bay and approx imate ly  s i x  acres. The s i t e  i s  l oca ted  

on land  which i s  y  t h e  Navy. Various unveoetated bare areas are 

1  andf i 11. Two leachate streams are ,/ 
12 (see F igu re  No. 3 )  e x h i b i t s  s i g n i f i c a n t  

e v i d e n t  throughout t h e  su r f ace  o f  t h e  

ev i den t ;  t h e  one loca ted  near S t a t i o n  

f l o w  except a t  h i gh  t i d e .  The o the r  

1. General 

A  complete d e s c r i p t i o n  o f  t h e  M c A l l i s t e r  Po in t  L a n d f i l l  s i t e  can be found i n  

t h e  v e r i f i c a t i o n  s t ep  r e p o r t .  The s i t e  i s  loca ted  along t h e  s h o r e l i n e  o f  

l oca ted  f u r t h e r  n o r t h  e x h i b i t s  o n l y  s l i g h t  

f l o w  i n  wet weather and no f l o w  i n  d r y  weather. There i s  one area where water 

ponds on t h e  sur face  i n  wet weather. There are some exposed waste depos i t s ,  

p a r t i c u l a r l y  on t he  s teep f ace  n o r t h  o f  S t a t i o n  12. 

The groundwater i n  areas c l o s e  t o  t h e  bay i s  o f t e n  w i t h i n  j u s t  two o r  t h r e e  

f e e t  o f  t h e  surface. The groundwater moves i n  a  westward d i r e c t i o n  and 

d ischarges  i n t o  Narraganset t  Bay. Th is  f a c t o r  and t he  h i s t o r y  o f  waste 

d e p o s i t i o n  i n t o  t he  l o w - l y i n g  coas ta l  area i n d i c a t e  t h a t  t h e  hydrogeology o f  t h e  

s i t e  i s  charac te r i zed  by groundwater movement through t h e  waste depos i t s  i n  a  

da ta  i n  Table 14  genera l  east  t o  

showing water e  

toward  t h e  Bay. 

west d i r e c t i o n .  Th is  was conf i rmed by t h e  

l e v a t i o n s  i n  t h e  mon i t o r i ng  we l l s ,  w i t h  a  s  

Some d e v i a t i o n s  f rom t h i s  general  p a t t e r n  

t h e  non-homogenous na tu re  

u t i l i z e d  a t  NETC. Any we 

i t s  i n f l uence .  

i g n i f i c a n t  g r a d i e n t  

may be present  due t o  

o f  t h e  depos i ts .  The groundwater i s  not  be ing  

11s i n  t h e  area are upgrad ient  f rom t h e  s i t e  and beyond 

2. A n a l y t i c a l  Data on Samples Co l l ec ted  

The samples c o l l e c t e d  a t  t h e  M c A l l i s t e r  Po in t  L a n d f i l l  a re  summarized i n  

Tab le  4 as 

i n d i c a t e d  

p r e v i o u s l y  discussed. The analyses were conducted f o r  t h e  parameters 

i n  Table  4 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  analyses are 
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Date 

9 - 11 -84 
9-13-84 
9-13-84 

11-20-84 
11-20-84 
11-20-84 

12-17-84 
12-17-84 

12-18-84 

1-07-85 
1-07-85 

1-08-85 

1-28-85 
1-28-85 
1-28-85 

TABLE 14  

OBSERVED WATER LEVELS I N  MONITORING WELLS 
S I T t  NO. 01 - McALLISTtR POINT LANDFILL 

Time 

Groundwater ~ l e v ~ j !  j& (MLW) 
S t a t i o n  Station)"' S t a t i o n  

T ide No. 21  No. 2 2 H  No. 23 
, 

- High 
- High 
- - 17.9 

11:45 AM Low 
12 noon Low 

2:45 PM Ebb 18: 7 

1:10 PM F l  obd 
3:45 PM High 

7:45 AM Low 

Ground s u r f  ace e l e v a t i o n  
Bot tom o f  w e l l  e l e v a t i o n  



i n c l u d e d  i n  Appendix C. A summary o f  these r e s u l t s  i s  presented i n  Table  15 f o r  

t h e  sediment samples, Table 16 f o r  t h e  mussel samples, and i n  Tables 17, 18, and 

19 f o r  t h e  groundwater samples. 

3. Eva lua t i on  o f  A v a i l a b l e  Data 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n  the  v e r i f i c a t i o n  s tep  i n d i c a t e d  

t h a t  meta ls  have accumulated i n  sediments and mussels near the  McAl l  i s t e r  Po in t  

L a n d f i l l .  For t h i s  reason, a d d i t i o n a l  sediment samples were c o l l e c t e d  f u r t h e r  

o f f - s h o r e  and a d d i t i o n a l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone t o  

f u r t h e r  d e f i n e  t h e  ex ten t  o f  t h e  contaminat ion.  I n  eva lua t i ng  t he  

c h a r a c t e r i z a t i o n  s tep  data, c o n t r o l  da ta  c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep  i s  

used f o r  comparison w i t h  sediment sample da ta  bu t  new c o n t r o l  samples were 

c o l l e c t e d  f o r  comparison w i t h  mussel sample data. 

I n  general ,  t h e  o f f - s h o r e  sediments sampled i n  t h e  c h a r a c t e r i z a t i o n  s tep  

( S t a t i o n s  15 t o  20) were found t o  be l ess  contaminated than the  near-shore 

sediments ( S t a t i o n s  12 t o  14) sampled i n  t h e  c h a r a c t e r i z a t i o n  and v e r i f i c a t i o n  

s teps.  E levated l e v e l s  o f  lead, copper, and n i c k e l  were found i n  sediments 

c l o s e  t o  shore ( S t a t i o n s  12, 13, and 14 ) ;  t h e  chromium concen t ra t ions  at  these 

s t a t i o n s  were o n l y  s l i g h t l y  above t h e  c o n t r o l  sample concen t ra t ions .  Lead and 

copper are be ing  ass im i l a t ed  by  mussels at  r a t e s  h igher  than the  c o n t r o l s  a t  

S t a t i o n s  1 2  and 14  and t o  a  l e sse r  degree, at  S t a t i o n  13. 

The concen t ra t ions  o f  lead, copper, chromium, and n i c k e l  i n  sediments 

decrease w i t h  increased d i s t ance  f rom shore. S ta t i ons  17 t o  20 showed t he  

1  owes t range o f  concen t ra t  i ons  w i t h  St a t  i ons  15 and 16 showing i n t e rmed i  a te  

va lues.  The f o l l o w i n g  summarizes these f i n d i n g s :  



TABLE 15 

//--=- 7 
SUMMARY O F  SEDIMENT SJMPLE ANALYTICAL DATA 

SITE NO. 01 - MtALLISTER-POINT LANDFILL (Sept.,  1984) 

( R e s u l t s  i n  ppm - d r y  we ight  b a s i s  except  EP t o x i c  l e a c h a t e  i n  m g l l )  

S t  a t  i on Lead* Copper* 
No. ( T o t  a1 ) ( ~ o t  a1 ) ,--/----- *- .---- - - - - - '. 

/' (12"" 900 , 1,455 ' 

,*<- _ J27-.- - - - -  -- 655 -. 

14 26 7 890 
15 78.2 63.4 
16 44.0 33.2 
17 21.5 20.8 

17 (Dup.) 30.8 27 .'9 

Chromi um* 
( T o t  a1 ) 

17.5 
_-.-14.8 

22.0 
14.3 
12.7 
8.7 

12.5 

N i c k e l  
T o t  a1 t P  Tox. 

- .  

64 - 
55 .-5--.--- -- ~ -. 

86.6 <O. 20 
20.3 <O. 20 
17.2 0.35 
11.5 0.71 
14.2 0.66 

Cyan i de 
( T o t  a1 ) 
---- - '7 

. - 
<O. 005 
<O. 005 
<O. 005 
<O. 005 
<O .OO5 

* The EP t o x i c  va lues f o r  t h e s e  m e t a l s  were, l e s s  than  t h e  f o l l o w i n g  v a l u e s  
f o r  S t a t i o n s  14 t o  20: 

Lead - EP t o x i c  l e a c h a t e  <0.2 m g l l  
Copper - EP t o x i c  l e a c h a t e  <0.20 mg/ l  
Chromium - EP t o x i c  l e a c h a t e  <0.10 m g l l  

** Data  f o r  S t a t i o n s  12 and 13 and f o r  t h e  c o n t r o l  
v e r i f i c a t i o n  s tep .  



TABLE 16 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA 
SITE NO. 0 1  - McALLISTER POINT LANDFILL [ S e ~ t  . . 1984) 

( A l l  r e s u l t s  i n  pprn - d r y  weight  b a s i s )  

S t a t i o n  
No. Lead - Copper Chromi urn N icke l  

N-2 (Dup.) 



TABLE 17  

SUMMARY OF ROUTIN 
ANALYTI 

SITE NO. 01 - McALLISTER POINT L m N o v . ,  1984 t o  Jan., 1985) 

(Al l  r e s u l t s  i n  rngl l ,  except  pH) 

S t a t i o n  
No. & 
Da te  

Sta .  21 

11-20-84 
12-18-84 
1-07-85 
1-28-85 

Sta. 22 

11-20-84 
12-17-84 
1-08-85 
1-28-85 

- 

Sta.  23 



TABLE 18 

SUMMARY OF ORGANICS, PESTICIDES, AND PCB PRIORITY POLLUTANT ANALYTICAL 
DATA ON GROUNDWATEK 

SITE NO. 0 1  - McALLISTER POINT LANDFILL (Jan., 1985) 

(A1 1  r e s u l t s  i n  u y / l )  

Parameter 

VOLATILE ORGANICS 
A c r o l e i n  
A c r y l o n i t r i l e  
A1 1  o t h e r  v o l a t i l e  o r g a n i c s  

S t a t i o n  
No. 21 

BASE NEUTRAL EXTRACTABLE ORGANICS 
B u t y l  benzy l  p h t h a l a t e  < lo  
B i  s  ( 2 - e t h y l  hexy l  ) p h t h a l  a t e  17 
D i  - n - o c t y l  p h t h a l  a t e  19 
A1 1  o t h e r  base n e u t r a l  e x t r a c t a b l e  o r g a n i c s  < lo  

ACID EXTRACTABLE ORGANICS 
4 ,6 -D in i t ro -0 -Creso l  <250 
2 ,4 -D in i t ropheno l  <250 
A1 1  o t h e r  a c i d  e x t r a c t a b l e  o r g a n i c s  <25 

PESTICIDES 
A1 pha BHC 
B e t a  BHC 
Gamma BHC 
D e l t a  BHC 
t i e p t a c h l o r  

A l d r i n  
4,4' DDE 
D i  e l  d r i  n  
4,4 '  DDD 
E n d r i  n  A1 dehyde 

4,4' DDT 
Chlordane 
Endosu l fan  I 
Endosu l fan  I1  
Endosu l fan  S u l f a t e  

E n d r i  n  
Hept a c h l o r  Epox ide 
Toxaphene 
PCB (seven fo rms)  

St a t  i on 
No. 22 

S t a t i o n  
No. 23 

< loo  
< l oo  

<10 

36 6 
931 
553 
<10 

<250 
<250 

<25 



TABLE 19 

SUMMARY OF METALS, CYANIDE, AND PHENOL PRIORITY POLLUTANT ANALYTICAL 
ANALYTICAL DATA ON GROUNDWATER 

SITE NO. 01  - McALLISTER POINT LANDFILL (Jan.. 19851 

Parameter 

Ant irnony 
Arsenic  
B e r y l  1 i urn 
Cadmi urn 
Chrorni urn 

Copper 
Lead 
Mercury 
N i c k e l  
Selenium 

S i  1 ve r  
T h a l l  ium 
Z inc  
Cyanide 
Phenols 

(A1 1 r e s u l t s  i n  u g l l )  

S ta t  i o n  St a t  i o n  
No. 21 No. 22 

<loo < loo 
< 2 <2 

< l o  <10 
<4 <4 

<20 40 

S t a t i o n  
No. 23 

< loo 
<2 

<10 
< 4 

-. . <20 

<40 
<40 

.0.8 
<40 

< 2 

<40 
<loo 

8 2 
<5 

7 



Range o f  Concentrat ions (ppm) i n  Sediments 
Lead C o ~ ~ e r  Chroml um N ~ c k e r  - - - -  ~ - , ,  - 

Near-shore samples 
( S t  a t i o n s  12 t o  14) 267 - 900 655 - 1,455 14 - 22 55 - 87 

O f f  -shore 
( S t  a t i o n s  15 and 16) 44 - 78 33 - 63 12 - 14 17 - 20 

Out t o  400' f r o m  shore 
( S t a t i o n s  17 t o  20) 21 - 35 17 - 21 

C o n t r o l s  
( S t a t i o n s  14-1 and N-2) 7 -  28 10 - 18 

These da ta  i n d i c a t e  t h a t  lead  and copper concen t ra t ions  

S t a t i o n s  12 t o  16 a re  s i g n i f i c a n t l y  h igher  than the  c o n t r o l  

8  - 12 11 - 21 

i n  sediments a t  

s. E levated n i c k e l  

c o n c e n t r a t i o n s  are r e s t r i c t e d  t o  t he  near-shore s t a t i o n s  (12  t o  14) .  None of 

t h e  chromium concen t ra t ions  i s  s i g n i f i c a n t l y  h igher  t h a t  t h e  c o n t r o l s .  These 

f i n d i n g s  are cons i s t en t  w i t h  t h e  data 

concen t ra t i ons  o f  lead, copper, and n i  

sediments were h i g h  i n  these metals.  

Lead was found i n  mussels a t  S t a t i  

t h a t  found i n  con t ro l s ,  copper a t  two 

t h e  sane l e v e l  as t he  c o n t r o l s ,  and n i  

The sediment samples c o l l e c t e d  i n  

on mussels which showed e leva ted  

cke l  i n  those l oca t i ons  where t h e  

ons 12 t o  14 a t  l e v e l s  up t o  f o u r  t imes 

t o  t h ree  times t he  c o n t r o l s ,  chromium a t  

cke l  a t  one t o  1.5 t imes t he  c o n t r o l s .  

t h e  c h a r a c t e r i z a t i o n  s tep  were analyzed t o  

de te rmine  EP t o x i c i t y  l e v e l s  i n  accordance w i t h  the procedure i n  SW-846. Th i s  

was done t o  approximate how r e a d i l y  t h e  meta ls  would be re leased  from t h e  

sediment. I n  a l l  cases, t h e  EP t o x i c  leachate concen t ra t ion  was f a r  below t h e  

l e v e l  at  which t h e  sediment would be de f i ned  as a  hazardous waste. 

Four  se t s  o f  samples were c o l l e c t e d  f rom t h e  t h ree  mon i t o r i ng  w e l l s  

( S t a t i o n s  21, 22, and 23). One se t  o f  samples was examined f o r  p r i o r i t y  

p o l l u t a n t s  and a l l  se ts  were t e s t e d  f o r  lead, copper, chromium, n i c k e l ,  pH 

va lue,  cyanides, and ch lo r i des .  Samples f rom the  two w e l l s  l oca ted  i n  t h e  

1  a n d f i l l  ( S t a t i o n s  21  and 22) showed concen t ra t ions  o f  lead and copper 
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s i g n i f i c a n t l y  h i ghe r  than  i n  t h e  upgrad ient  we1 1  ( S t a t i o n  23).  However, none o f  

t h e  concen t ra t i ons  a t  S ta t i ons  21 and 22 were exceeding ly  h i g h  by comparison t o  

l e v e l s  which m igh t  be a l lowed i n  an i n d u s t r i a l  wastewater e f f l u e n t  d ischarge.  

There was a lso  an i n d i c a t i o n  o f  s l i g h t l y  e levated phenol concen t ra t  ions.  The 

r e s u l t s  do no t  i n d i c a t e  t h a t  t h e  l a n d f i l l  i s  a  con t i nu i ng  major source o f  

env i ronmenta l  contaminat ion.  Th is  i s  shown i n  t h e  f o l l o w i n g  comparisons: 

Kel  1  s  downgradient We1 1  upgr ad i ent  
o f  1  andf i 11 ( S t a t i o n s  21 and 22) o f  l a n d f i l l  

Cyan i de 
Lead 
Copper 
Chromi urn 
N i c k e l  

pH 
C h l o r i d e s  
Ph tha l  ates 
Mercury  
Z i nc  

Phenols 0.013 t o  0.021 0.007 
A1 1  o t h e r  p r i o r i t y  p o l l u t a n t s  None above d e t e c t i o n  l i m i t  

The r e s u l t s  on ph tho l  ates are unexpected s ince  t he  upgrad ient  we1 1  showed a  

much h igher  concen t ra t  i o n  than  t h e  downgradient we1 1  s. 

4. Loca t ion  of Contaminant Sources and Ac tua l IPo ten t i  a1 M i g r a t i o n  

The groundwater sampl ing program d i d  no t  reveal  any se r ious  source(s )  o f  

env i ronmenta l  con tamina t ion  f rom t h e  l a n d f i l l .  Al though t he re  may be some 

l e a c h i n g  of metals,  t h e  concen t ra t i on  l e v e l s  o f  meta ls  i n  t h e  groundwater w i t h i n  

t h e  l a n d f i l l  s i t e  are t oo  low f o r  t h e  l a n d f i l l  t o  be cons idered a  s i g n i f i c a n t  

contaminant  source. 

Al though t h e  groundwater samples d i d  no t  p i n p o i n t  t h e  groundwater as a  

pathway f o r  c a r r y i n g  contaminants i n t o  t h e  Bay, i t  i s  ev iden t  t h a t  contaminants 

have i n  the  past ,  o r  are c o n t i n u i n g  t o  be re leased from the  l a n d f i l l  because t h e  

sediment and mussel sampl ing da ta  i n d i c a t e  e leva ted  concen t ra t ions  o f  some 
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meta l s  ( l e a d  and copper) .  The most l i k e l y  pathway f o r  t h i s  i s ,  o r  was, t h e  

groundwater pass ing under o r  through t h e  fill. 

5. T o x i c i t y  Data and S tanda rds /C r i t e r i  a  f o r  Contaminants Found 

S p e c i f i c  standards o r  c r i t e r i a  f o r  heavy meta ls  i n  mussels and i n  marine 

sediments have no t  been es tab l i shed .  The assessment o f  t h e  s e v e r i t y  of t h e  

con tam ina t i on  de tec ted  i s ,  t he re fo re ,  s u b j e c t i v e  and must be made by  comparison 

\ t o  d a t a  on mussels and sediments ob ta ined  a t  c o n t r o l  s t a t i o n s .  These 

comparisons have been presented p rev i ous l y ;  t h e y  i n d i c a t e  t h a t  mussels and 

sediments c l ose  t o  shore have been a f f e c t e d  by  copper, lead, and n i c k e l .  There 

a re  no e s t a b l i s h e d  l i m i t s  f o r  meta ls  concen t ra t ions  i n  foods such as mussels. 

  ow ever, t h e  l e v e l s  found i n  t h e  mussels were, a t  most, four  t imes t h e  l e v e l s  

found  i n  t h e  c o n t r o l s .  

T o x i c i t y  d a t a  f o r  t h e  contaminants found was presented i n  Sec t ion  J o f  t h e  

v e r i f i c a t o n  s tep  r e p o r t .  

The da ta  on groundwater contaminants i n  t h e  downgradient w e l l s  can be 

compared w i t h  e f f l u e n t  l i m i t a t i o n s  which are a1 lowed f o r  e x i s t i n g  p o i n t  source 

d ischarges  o r  t h e  metal  f i n i s h i n g  i n d u s t r y  under 40 CFK 433.13: 

Range o f  
Average E f f l u e n t  Contaminants i n  

L i m i t a t i o n  f o r  Downgradient 
BPT* ( m g l l )  Wel ls ( m g l l )  

Copper 2.07 0.07 t o  1.04 
Lead 0.43 <0.04 t o  1.58 
N i cke l  2.38 <0.04 t o  0.30 
Cyanide 0.65 (0.005 t o  0.013 
P H  6 - 9  6.41 t o  7.01 

The comparison i n d i c a t e s  t h a t  t h e  e f f e c t s  o f  the  d ischarge o f  t h i s  q u a l i t y  

of groundwater i n t o  t h e  Bay are about t h e  same o r  l ess  severe than equ i va l en t  

volumes o f  d ischarges f rom meta l  f i n i s h i n g  i n d u s t r i e s  which are v e r y  common i n  

t h e  Nar raganse t t  Bay area. 
* Best  P r a c t i c a b l e  Con t ro l  Technology 



6 .  Recommendations 

The f o l l o w i n g  remedia l  ac t ions  are recommended f o r  S i t e  0 1  - M c A l l i s t e r  

P o i n t  L a n d f i l l :  

- Prov ide  a d d i t i o n a l  f i l l  on t h e  sur face  o f  t he  l a n d f i l l  t o  e l i m i n a t e  a l l  

l ow  areas and promote b e t t e r  dra inage o f  su r face  water o f f  t h e  s i t e .  

- Prov ide  an imperv ious c l a y  cap and loam t o  promote growth o f  grass. 

- Remove v i s i b l e  m e t a l l i c  d e b r i s  f rom t h e  l a n d f i l l  t o  the  low water mark. 

- R ip - rap  t h e  seaward face  o f  t he  l a n d f i  11 t o  10 f e e t  above mean h i g h  

water.  

- Conduct a d d i t i o n a l  sampl ing and ana lys is  as f o l l o w s :  

" Q u a r t e r l y  f o r  one year, o b t a i n  groundwater and mussel samples 
( i n c l u d i n g  c o n t r o l s )  and analyze f o r  lead, copper, and n i c k e l  ; on 
t h e  f i r s t  se t  o f  groundwater samples, recheck t h e  ph tha la tes  t o  
r e s o l v e  t h e  apparent an'omaly i n  t h e  January 28, 1985 r e s u l t s .  

" Annual ly  f o r  f i v e  years, o b t a i n  groundwater and mussel samples 
( inc lud i 'ng c o n t r o l s )  and analyze f o r  lead, copper, and n i c k e l .  



F. FINDINGS AT S I T E  NO. 02 MELLVILLE NORTH LANDFILL 

1. General 

A d e s c r i p t i o n  o f  t h e  M e l v i l l e  Nor th  L a n d f i l l  s i t e  can be found i n  t h e  

v e r i f i c a t i o n  s t e p  repo r t .  

The s i t e  i s  s i t u a t e d  i n  t h e  M e l v i l l e  Nor th  area i n  a  l ow - l y i ng  wet land type  

a rea  a lonq t h e  s h o r e l i n e  o f  Narragansett  Bay, as shown i n  F i gu re  No. 4. 

Sur face  dra inage and groundwater f l o w  f rom t h e  s i t e  i s  d i r e c t l y  i n t o  t h e  bay. 

The area i s  a l so  sub jec t  t o  p e r i o d i c  f l o o d i n g  and l i e s  w i t h i n  t h e  100 yea r  f l o o d  

p l a i n .  There are severa l  areas which accumulate water and appear t o  be wet even 

i n  d r y  weather. 

Th i s  s i t e  has been s o l d  b y  t h e  Government and i s  now i n  p r  

I t  has an area o f  about 10 acres. 

There are severa l  mounds o f  o i l - soaked  s o i l  which appeared 

t r u c k e d  t o  t h e  s i t e  and dumped. These o i  1  contaminated nounds 

i v a t e  ownersh i p .  

t o  have been 

cou ld  be t h e  o i  1  

' s ludge  m a t e r i a l  ob ta ined  f rom t h e  tank farms dur ing  tank c l ean ing  ope ra t i ons ,  or  

t h e  r e s u l t s  o f  c leanup opera t ions  f o l l o w i n g  o i  1  s p i l l s .  

The groundwater i n  areas c l ose  t o  t h e  bay i s  o f t e n  w i t h i n  j u s t  two o r  t h r e e  

f e e t  o f  t he  sur face.  Due t o  t he  l ow - l y i ng  c o n f i g u r a t i o n  o f  t h e  s i t e ,  

groundwater l e v e l s  are v e r y  sha l low and i n  f a c t  po r t i ons  o f  t he  s i t e ,  

p a r t  i c u l  a r l y  on t h e  n o r t h  and east  s ides are ve r y  wet. The groundwater moves i n  

a  westward d i r e c t i o n  and discharges i n t o  Narragansett  Bay. Th i s  f a c t o r  and t h e  

h i s t o r y  o f  waste d e p o s i t i o n  i n t o  t h e  l ow - l y i ng  coas ta l  area i n d i c a t e  t h a t  t h e  

hydrogeology o f  t h e  s i t e  i s  cha rac te r i zed  b y  groundwater movement th rough  t h e  

waste depos i t s  i n  a  genera l  east  t o  west d i r e c t i o n .  Some d e v i a t i o n s  f rom t h i s  

genera l  p a t t e r n  may be present  due t o  t h e  non-homogeneous na tu re  o f  t h e  

depos i t s .  There was no evidence o f  any d i r e c t  leachate discharges i n t o  t h e  Bay. 

The groundwater i s  not  be ing  u t i l i z e d  a t  NETC. Any w e l l s  i n  t h e  area are 
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upgrad ien t  f rom t h e  s i t e  and beyond i t s  in f luence .  

2 .  F i e l d  Observat ions on Samples Co l l ec ted  

The samples c o l l e c t e d  a t  t h e  M e l v i l l e  Nor th  L a n d f i l l  a re  summarized i n  Table  

6 as p r e v i o u s l y  discussed. No analyses were conducted on t h e  two samples 

submi t ted  t o  t h e  labora to ry .  F i e l d  observat ions were made on t h e  s o i l  as 

excava t ions  were made down t o  a  depth o f  t h r e e  f e e t .  A  summary o f  these 

obse rva t i ons  i s  shown i n  Table 20. 

3. Eva lua t i on  o f  A v a i l a b l e  Data 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep  i n d i c a t e d  

t h a t  t h e r e  i s  no s i g n i f i c a n t  accumulation o f  meta ls  o r  PCBs i n  sediment o r  

mussels c o l l e c t e d  a t  t he  marine sampling po in t s ,  bu t  a  sample o f  t he  o i l y  s o i l  

p i  1  es i n d i c a t e d  t he  presence o f  lead and ve ry  h i gh  concen t ra t ions  o f  pet ro leum 

based hydrocarbons. No PCBs were found i n  t h e  s o i l .  For t h i s  reason, t h e  

c h a r a c t e r i z a t i o n  s t ep  was l i m i t e d  t o  d e f i n i n g  t h e  ex ten t  o f  the  o i l  

con tamina t ion  f rom t h e  o i l y  s o i l  p i l e s  found i n  t h e  n o r t h  p a r t  o f  the  s i t e .  The 

e x t e n t  o f  these p i l e s  i s  shown i n  F i gu re  No. 5. None o f  t he  t e s t  ho les showed 

any s i g n i f i c a n t  t r a v e l  o f  o i l  l a t e r a l l y  away f rom t h e  p i l e s .  Some o f  t h e  ho les 

showed accurnul a t  i ons  o f  waste bi tuminous pav ing ma te r i  a1 . These i n v e s t i g a t i o n s  

i n d i c a t e  t h a t  t h e  o i l y  m a t e r i a l  has no t  m ig ra ted  l a t e r a l l y  away f rom t h e  surface 

p i l e s  o f  t h e  s o i l .  Some downward m i g r a t i o n  may have occurred under t h e  p i l e s ,  

b u t  t h e r e  was no i n d i c a t i o n  o f  t h i s  a t  S ta t i ons  08, 11, and 31  ad jacent  t o  t h e  

p i l e s .  

4. Loca t i on  o f  Contaminant Sources and A c t u a l / P o t e n t i a l  M i g r a t i o n  

The o n l y  known p o t e n t i a l  contaminants which cou ld  be c a r r i e d  o f f - s i t e  are 

con ta i ned  i n  t h e  o i l y  s o i l  depos i t s  p i l e d  i n  one area on t h e  s i t e .  If t h e r e  are 

o t h e r  sources, t h e i r  e f fec ts  on t h e  environment, i f  any, were no t  detected.  The 

l o c a t i o n  and ex ten t  of these depos i ts  are shown on F igu re  No. 5. The volume o f  

these  p i l e s  i s  es t imated  t o  be. 670 cub ic  yards. 
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S t a t i o n  No. 

TABLE 20 

SUMMARY OF FIELD OBSERVATIONS ON SOIL EXCAVATIONS 
S l i t  NO. 02 - MtLVILLE NORTH LANDFILL (Sept., 1984) 

Observat ions 

No evidence o f  o i l  contaminat ion down t o  t h ree - f oo t  depth. 

Broken pav ing m a t e r i a l s  on sur face  and a t  severa l  l e v e l s  down t o  
t h r e e  f e e t  deep; no evidence o f  o i l  contaminat ion.  

Overgrown area; no sur face  contaminat ion and no evidence o f  o i  1 
contaminat ion down t o  t h r e e  f e e t  deep. 

Broken pav ing m a t e r i a l s  on sur face  and i n t e r m i t t e n t l y  down t o  
18- inch depth; no evidence o f  o i  1  contaminat ion.  

Broken pav ing m a t e r i a l s  on sur face  and i n t e r m i t t e n t l y  down t o  
t h r e e - f o o t  depth; no evidence o f  o i l  contaminat ion.  

No evidence o f  o i l  contaminat ion down t o  t h ree - f oo t  depth. 

Overgrown area; no s u r f  ace contaminat ion and no evidence o f  o i  1  
con tamina t ion  down t o  t h r e e  f e e t  deep. 

Broken paving m a t e r i a l s  on sur face  and i n t e r m i t t e n t l y  down t o  
18- inch depth; no evidence o f  o i l  contaminat ion.  

Broken paving rnater i  a l s  on sur face  and i n t e r m i t t e n t l y  down t o  
t h ree - f oo t  depth; no evidence o f  o i l  contaminat ion.  



5. T o x i c i t y  Data and Standards C r i t e r i a  f o r  Contaminants Found 

Petroleum based hydrocarbons and lead were found i n  t h e  o i l y  s o i l  p i l e s  on 

t h e  n o r t h  p a r t  o f  t h e  s i t e .  These m a t e r i a l s  are undes i rab le  i n  t h e  mar ine  

environment and food  cha in  bu t  t h e  s tud ies  d i d  no t  r evea l  s i g n i f i c a n t  movement 

o f  these  contaminants ou t  o f  t h e  f i  11 area. There are no s p e c i f i c  s tandards o r  

c r i t e r i a  f o r  l ead  o r  pet ro leum based hydrocarbons i n  t h e  marine environment o r  

i n  t h e  food chain .  However, a  d iscuss ion  o f  t o x i c i t y  da ta  f o r  these 

contaminants was presented i n  Sect ion J o f  t h e  v e r i f i c a t i o n  s tep  r e p o r t .  

6. Recommendations 

The f o l l o w i n g  remedia l  ac t  

L a n d f i l l :  

- Remove t h e  o i l y  s o i l  p  i l e s  t o  t he  

i ons  are recommended f o r  S i t e  02 - M e l v i l l e .  Nor th  

l i m i t s  shown on F igu re  No. 5 and 

d ispose o f  t h e  m a t e r i a l  as o i  

- Regrade t h e  s i t e  t o  e l i m i n a t e  

t h e  s i t e .  su r f ace  water o f f  

- Prov ide an imperv 

1  sp i  11 c lean-up m a t e r i a l .  

low areas and promote b e t t e r  dra inage o f  

i ous  c l a y  cap and loam t o  promote growth o f  grass.  



G. FINDINGS AT SITE NO. 07 TANK FARM ONE 

1. General 

A  d e s c r i p t i o n  o f  Tank Farm One can be found i n  t h e  v e r i f i c a t i o n  s tep  r e p o r t .  

The e x i s t i n g  s i t e  i s  i n  a c t i v e  use as a  tank farm. It i s  owned b y  t h e  Navy bu t  

i t  i s  operated b y  a  con t rac to r .  Disposal  o f  tank sediments on t h e  s i t e  i n  t h e  

p a s t  was a  cause f o r  concern on t h i s  s i t e ,  a l though t h e  p r a c t i c e  has been 

d i s c o n t i n u e d  and t h e r e  i s  no v i s i b l e  su r face  evidence o f  t he  past tank sediment 

d i s p o s a l  p rac t i ces .  The s i t e  i s  l oca ted  w e l l  above f l o o d  e l e v a t i o n  so t h a t  any 

p o l l u t a n t s  re leased  f r om b u r i e d  tank sediments cou ld  escape t h e  s i t e  o n l y  by  

m i g r a t i o n  w i t h  t h e  groundwater f low.  Two new mon i t o r i ng  we1 1s were i n s t a l  l e d  t o  

e v a l u a t e  t h e  p o s s i b i l i t y  t h a t  these depos i t s  are a f f e c t i n g  groundwater q u a l i t y .  

When t h e  tanks  were i n s t a l l e d ,  groundwater d ra ins  were placed around each 

tank .  These were i n d i v i d u a l l y  va lved and p iped t o  a  common d ra in .  Th is  d r a i n  

was l a t e r  extended t o  t h e  west where an o i l  separator i s  prov ided t o  remove o i l  

i f  p resen t  be fo re  r e l ease  o f  t h e  water t o  Narragansett  Bay. Th is  d r a i n  was a lso  

u t i l i z e d  t o  o b t a i n  a  groundwater sample f o r  ana lys is  i n  t h e  v e r i f i c a t i o n  s tep.  

The o i  1-water sppara to r  e f f l u e n t  was a1 so sampled. 

Prev ious  r e p o r t s  i n d i c a t e  t h a t  p o r t i o n s  o f  the tank farm sub-surface s t r a t a  

d r a i n  nor thward i n t o  t h e  M e l v i l l e  Pub1 i c  F i s h i n g  Area, w i t h  o the r  areas d r a i n i n g  

toward  Narraganset t  Bay. A  r e p o r t  by  t he  U.S. Army i n d i c a t e d  t h a t  t he  general  

groundwater movement i s  i n  a  no r t hwes te r l y  d i r e c t i o n  which i s  why t he  new 

m o n i t o r i n g  w e l l s  were l oca ted  as shown on F igu re  No. 6 

The genera l  groundwater e l e v a t i o n  i s  h i g h  a t  Tank Farm One and constant  use 

i s  made of t h e  tank underdrainage system mentioned p r e v i o u s l y  t o  reduce t h e  

up1 i f t  fo r ces  on t h e  o i  1  s to rage  tanks. The groundwater e l eva t i ons  a t  t h e  two 

m o n i t o r i n g  w e l l s  are shown i n  Table 

t h r e e  t o  f o u r  f e e t  below t h e  ground 

toward  t h e  Bay. 

21. I n  general, t h e  groundwater l e v e l s  are 

su r face  and w i t h  a  s i g n i f i c a n t  g rad ien t  



Date 

TABLE 21 

OBSERVED WATER LEVELS I N  MONITORING WELLS 
SITE NO. 7  - TANK FARM ONE 

Time - 

Groundwater E l e v a t i o n  (MLW) 
S t a t i o n  S ta t  i o n  

T ide - No. 06 No. 07 

High U.0 6.1 

tbb 23.6 

Ebb 18.2 

Low 24.0 

Low 18.4 

Ground su r f ace  e l e v a t i o n  
Bottom of well e l e v a t i o n  



2. A n a l y t i c a l  Data on Samples Co l l ec ted  

The samples c o l l e c t e d  a t  t h e  Tank Farm One s i t e  are summarized i n  Table 7 as 

p r e v i o u s l y  discussed. The analyses were conducted f o r  t h e  parameters i n d i c a t e d  

i n  Table 7 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  analyses are i nc l uded  i n  

Appendix C. A summary o f  these  r e s u l t s  i s  presented i n  Table 22 f o r  t h e  gas 

chromatographic scans on s o i l  samples, groundwater samples, 

sepa ra to r  e f f l u e n t  samples. Table 23 p resen ts  a summary o f  

analyses on groundwater samples and o i  1 -water separator  e f f  

3. Eva lua t i on  o f  A v a i l a b l e  Data 

The a n a l y t i c a l  da ta  on a l l  samples c o l l e c t e d  i n  t h e  ver  

and o i  1 -water 

PBHC and BTX 

l u e n t  samples. 

i f i c a t i o n  s t ep  

i n d i c a t e d  t h e  presence of o i  1 o r  gas01 i n e  contaminants i n  t he  s o i  1 and 

groundwater a t  Tank Farm One. Th is  was based on t he  o i l  and grease 

concen t ra t i ons  i n  s o i  1 samples and t he  BTX concen t ra t ions  i n  groundwater 

samples. A l though some l ead  was found i n  t he  s o i l  samples, t h e  concen t ra t i ons  

were r e l a t i v e l y  low and no lead  was found i n  qroundwater. 

To f u r t h e r  eva lua te  t h e  s i t e ,  samples of s o i l  f rom o l d  tank sediment b u r i a l  

l o c a t i o n s  ( S t a t i o n s  Nos. 01, 02, and 05)  were subjected t o  chromatographic scans 

t o  e s t a b l i s h  t h e  t y p e ( s )  o f  o i l  present.  These scans were compared w i t h  scans 

o f  a s e r i e s  o f  f o u r  groundwater samples about one month apart  c o l l e c t e d  f rom t h e  

groundwater dra inage system ( S t a t i o n  No. 04) and t he  two m o n i t o r i n g  w e l l s .  A 

s i m i l a r  s e r i e s  o f  samples was c o l l e c t e d  f rom the  o i l - w a t e r  separa to r  e f f l u e n t  

( S t a t i o n  No. 08)  f o r  comparison w i t h  t h e  i n f l u e n t  ( S t a t i o n  No. 04).  Samples 

f r o m  St a t i ons  04, 06, 07, and 08 were a lso  examined f o r  benzene, to luene,  and 

x y l e n e  (BTX), which i s  i n d i c a t i v e  o f  t h e  presence o f  l i g h t  pet ro leum products ,  

such as gasol ine.  

The r e s u l t s  i n d i c a t e  t h a t  t h e  petroleum products found i n  t h e  s o i l s  from t h e  

o l d  b u r i  a1 l o c a t i o n s  are weathered m a t e r i a l s  s i m i l a r  t o  No. 6 o r  Bunker C f u e l  



TABLE 22 

SUMMARY OF GAS CHROMATOGRAPHIC SCANS OF SAMPLES 
OF SOIL, GROUNDWATER, AND OIL WATER SEPARATOR EFFLUENT 

SITE 07 - TANK FARM ONE f S e ~ t . .  1984 t o  Jan.. 19851 

S t a t i o n  
No. Sample o f  Date - Summary o f  Scan 

0 1 Soi 1 
0 2 Soi 1 
0 5 Soi 1 

9- 12-84 A1 1 samples conta ined a weathered 
9-12-84 petroleum based o i l  w i t h  a p a t t e r n  
9- 12-84 s i m i l a r  t o  a No. 6 o r  Bunker C 

Fuel .  

04  Groundwater 11-21-84 A l l  samples conta ined a s e r i e s  o f  
12-17-84 hydrocarbons w i t h  a p a t t e r n  

1-07-85 s i m i l a r  t o  weathered gaso l ine .  
1-28-85 The hydrocarbons present  were i n  

t h e  C8 t o  C13 range which 
i n d i c a t e  a weathered gasol  i n e  
product.  

O i  1 -water sepa- 11-21-84 
r a t o r  e f f l u e n t  12-17-84 

Water separator  
e f f  1 uent  

Groundwater 
(mon i t o r i  ng 
we1 1 ) 

Groundwater 
( m o n i t o r i n g  
we1 1 ) 

A1 1 samples conta ined a s e r i e s  o f  
hydrocarbons w i t h  a p a t t e r n  
s i m i l a r  t o  weathered gasol i ne .  
The hydrocarbons present  were i n  
t h e  CO t o  C13 range which 

a weathered gasol i n e  i ndic;te 
product.  

I n s u f f  i c  
I 1  

i e n t  l e v e l s  t o  f i n g e r p r i n t  
I 1  11 I 1  

I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t  
I 1  I 1  I 1  I 1  

I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t  
I 1  I 1  11 11 

11 11 11 I 1  

11 I 1  11 11 



TABLE 23 

S t  a t  i on 
No. 

SUMMARY OF PBHC AND BTX ANALYTICAL DATA ON SAMPLES OF 
GROUNDNATER AND OIL-WATER SEPARATOR EFFLUENT 

S I l ?  07 - TANK FARM ONE (Nov., 1984 t o  Jan., 1985) 

Petroleum 
Hydrocarbons Benzene To 1 uene 

Date mg/l ( P P ~ )  ug/ l  ( P P ~ )  ug/ l  ( P P ~ )  

04 Groundwater 11-21-84 <1.0 150 160 
( i n f l u e n t  12-17-84 2.6 140 190 
t o  o i  1 -water 1-07-85 <1.0 167 198 
separator  1-28-85 <1.0 88 6 5 

08 Oi l -water  11-21-84 ' 8.6 20 120 
separator 12-17-84 5.0 30 110 
e f f  1 uent 1-07-85 3.3 <1O <10 

1-28-85 <1.0 10 < l o  

06 Groundwater 11-21-84 <1.0 < l o  < l o  
mon i to r i ng  12-17-84 6.3 <10 < lo  
we1 1 1-07-85 2.1 <10 <10 

1-28-85 4 . 0  < l o  <10 

07 Groundwater 11-21-84 <1.0 <10 <10 
mon i to r ing  12-17-84 3.8 <10 <10 
we1 1 1-07-85 ' 3.1 <10 <10 

1 - 28-85 <1.0 < l o  <10 

Xyl ene 
(ug / l  ( P P ~  

28 
3 9 
35 1 
520 

80 
74 

<10 
2 2 

< l o  
<10 
< lo - - -  
< l o  

< l o  
< l o  
< l o  
< l o  



o i l .  The petroleum products  found i n  a l l  o t he r  samples were s i g n i f i c a n t l y  

d i f f e r e n t  and were i n d i c a t i v e  o f  weathered gasol ine. No evidence was found t o  

i n d i c a t e  t h a t  o i l  f rom prev ious  d isposal  p r a c t i c e s  i s  e n t e r i n g  t he  groundwater. 

There are some petroleum-based hydrocarbons and BTX present  i n  t h e  

groundwater underdrainage system and t h e  o i l - w a t e r  separator  i s  g e n e r a l l y  

per fo rming  w e l l  i n  l i m i t i n g  these discharges t o  t he  Bay. No BTX was found i n  

e i t h e r  groundwater mon i t o r i ng  we1 1 (S ta t i ons  06 and 07).  

4. Recommendations 

The r e s u l t s  o f  t h e  s tud ies  i n d i c a t e  t h a t  some l i g h t  petroleum produc ts  have 

en te red  t he  groundwater- but  no t  f rom prev ious waste d isposal  p rac t i ces .  

Consequently, t h e  s i t e  does no t  r e q u i r e  f u r t h e r  study, i n v e s t i g a t i o n ,  o r  

remedi a1 a c t i o n  under t h  NACIP  program. - 



H. FINDINGS AT SITE NO. 12 TANK FARM FOUR 

" 1. General 

A  d e s c r i p t i o n  o f  Tank Farm Four can be found i n  t h e  v e r i f i c a t i o n  s t ep  

r e p o r t .  The s i t e  i s  no longer  used as a  tank farm. The tanks are f i l l e d ,  o r  

p a r t i a l l y  f i  1  l e d  w i t h  water and/or o i  1  and are r epo r t ed  t o  con ta i n  any sediments 

o r  o i  1  res idues  remain ing when t h e  tanks  were emptied upon d e a c t i v a t i o n  o f  t h e  

t ank  farm. Several  tanks s t i l l  con ta i n  a  s i g n i f i c a n t  o i  1  inven to ry .  No f u r t h e r  

waste d isposa l  a c t i v i t i e s  have taken p lace  s i nce  d e a c t i v a t i o n  and t h e r e  i s  no 

v i s i b l e  su r face  evidence o f  the  past tank  sediment d isposa l  p rac t i ces .  The s i t e  

i s  l oca ted  we1 1  above f l o o d  e l e v a t i o n  so t h a t  any p o l l u t a n t s  re leased from 

b u r i e d  tank sediments cou ld  escape o n l y  by  m i g r a t i o n  w i t h  t h e  groundwater f low. 

Two new m o n i t o r i n g  w e l l s  were i n s t a l l e d  t o  eva lua te  t h e  p o s s i b i l i t y  t h a t  

p r e v i o u s  waste d isposa l  p r a c t i c e s  might  be a f fec t ing  groundwater q u a l i t y .  These 

w e l l s  are l oca ted  downgradient o f  t h e  e x i s t i n g  tanks and o i l  b u r i a l  l o c a t i o n s  

near  t h e  tanks. The groundwater e l eva t i ons  a t  the  two mon i t o r i ng  w e l l s  are 

shown i n  Table 24. These show a  g rad ien t  toward t h e  south i n d i c a t i n g  t h a t  

groundwater movement i s  toward Norman's Brook and t h e  Bay. 

Samples were a lso  c o l l e c t e d  f rom s i x  o f  t h e  twe lve  tanks t o  determine t h e  

c h a r a c t e r i s t i c s  o f  t h e  water f r a c t i o n  f o r  eva lua t i on  o f  methods o f  d i sposa l  when 

o i l  i s  removed f rom t h e  tanks. 

2. A n a l y t i c a l  Data on Samples Co l l ec ted  

The samples c o l l e c t e d  a t  t he  Tank Farm Four S i t e  are summarized i n  Table 9 

as p r e v i o u s l y  discussed. The analyses were conducted f o r  t h e  parameters 

i n d i c a t e d  i n  Table  9 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  analyses are 

i n c l u d e d  i n  Appendix C. A  summary o f  these  r e s u l t s  on groundwater i s  presented 

i n  Table  25 and f o r  water i n  t h e  o i l  tanks i n  Table 26. 

H- 1 



Date 

TABLE 24 

OBSERVED WATER LEVELS I N  FlONITORING WELLS 
SITE NO. 12 - TANK FARM FOUR 

Time 

- 
- 

4:05 PM 

4:12 PM 

2:30 PM 

2:50 PM 

2:00 PM 

2:25 PM 

3:15 PM 

3:25 Pbl 

Ground s u r f  ace e l e v a t i o n  
Bottom o f  we1 1 e l e v a t i o n  

T ide - 

Low 

High 

Hi gh 

High 

High 

Groundwater E l e v a t i o n  (MLW) 
S t  a t  i on S t a t i o n  
No. 10 No. 11 



TABLE 25 

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF GROUNDWATER 
SITE NO. 12 - TANK FARM FOUR (Nov., 1984 t o  Jan., 1985) 

S t a t i o n  
No. Date Hydrocarbons m g l l  ( ppm) 



I 
I 
I 
I 

Tank 

I""' 3 7 

I 38 

3 9 

I 45 

I 46 
4 7 

I 
I 
B 
I 
I 
I 
I 
B 
I 
I 
I 

TABLE 26 

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF BOTTOM WATER 
FROM INACTIVt OIL STORAGE TANKS 

SITE NO. 12  - TANK FARM FOUR (Sept., 1984) 

Biochemical  Petroleum- 
Io ta1  Ammoni a- Oxygen Demand Based 

- pH - Lead Suspended Sol i d s  Ni t roqen  (5-day) Hydrocarbons 



3. Eva lua t i on  o f  A v a i l a b l e  Data 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n d i c a t e  t h a t  t h e r e  i s  some 

petroleum-based hydrocarbon contaminat i o n  i n  the  groundwater. No s i g n i f i c a n t  

concen t ra t i ons  o f  l ead  were found. Since t h e  d i r e c t i o n  o f  groundwater movement 

i s  toward Norman's Brook and t h e  Bay, no water suppl ies  cou ld  be a f f e c t e d  by  

t h i s  contaminat ion and any impact or  b e n e f i c i  a1 uses o f  t h e  groundwater o r  t h e  

Bay would be p r a c t i c a l l y  non-detectable.  

The p o l l u t a n t s  found i n  t h e  bottom water o f  t he  o i  1 s torage tanks are such 

t h a t  t h e  waters cou ld  be discharged t o  a s a n i t a r y  sewer d u r i n g  o i  1 removal 

ope ra t  i ons  i f  necessary. A temporary o i  1 -water separator  would be d e s i r a b l e  t o  

avo id  t h e  p o s s i b i l i t y  o f  a d ischarge o f  o i l  t o  t he  sewer system. 

4. Loca t i on  o f  Contaminant Sources and A c t u a l I P o t e n t i a l  M i g r a t i o n  

The o n l y  p o s s i b l e  contaminant sources are t h e  o l d  b u r i  a1 l o c a t i o n s  f o r  tank  

bo t tom c l ean ing  and leaks f rom t h e  i n a c t i v e  tank. The r e s u l t s  o f  s t ud ies  a t  

Tank Farm One p r a c t i c a l l y  r u l e  out  t he  o l d  b u r i a l  l o ca t i ons  as contaminant 

sources.' The more l i k e l y  source o f  PBHC i n  t h e  groundwater i s  l e a k i n g  tanks 

b u t  even t h i s  contaminat ion i s  minimal and has l i t t l e ,  i f  any, env i ronmenta l  

impact.  

5. T o x i c i t y  Data and S t a n d a r d s I C r i t e r i a  f o r  Contaminants Found 

Petroleum-based hydrocarbons were found i n  smal 1 amounts i n  t h e  groundwater 

m o n i t o r i n g  w e l l s  on t h e  west p a r t  o f  t he  s i t e .  These m a t e r i a l s  are undes i r ab le  

i n  t h e  marine environment, i n  water supp l ies ,  and i n  t h e  food cha in  bu t  t h e  

s t u d i e s  d i d  no t  r evea l  s i g n i f i c a n t  movement o f  these contaminants through t h e  

ground. There a re  no s p e c i f i c  standards o r  c r i  t e r i  a f o r  petroleum-based hydro- 

carbons i n  water supp l i es  o r  i n  t h e  food chain .  However, a d i scuss ion  o f  

t o x i c i t y  da ta  f o r  these contaminants was presented i n  Sec t ion  J o f  t h e  

v e r i f i c a t i o n  s t e p  r e p o r t .  

H-5 



6. Recommend a t  i ons 

The f o l l o w i n g  remedia l  ac t ions  are recommended f o r  S i t e  12 - Tank Farm Four: 

- Remove a1 1  o i  1  and water f rom t h e  e x i s t i n g  s torage tanks and r e f i  11 w i t h  

c l e a n  water. I 
- Conduct a d d i t i o n a l  sampl ing and ana l ys i s  as f o l l ows :  

" Q u a r t e r l y  f o r  one year, o b t a i n  groundwater samples and analyze f o r  
PBHC 

" Annua l l y  f o r  f i v e  years,  o b t a i n  groundwater samples and analyze f o r  
PBHC. 



I .  FINDINGS AT SITE NO. 14 GOULD ISLAND DISPOSAL AREA 

1. General 

A  d e s c r i p t i o n  o f  t h e  Gould I s l a n d  Disposal  Area can be found i n  t h e  

v e r i f i c a t i o n  s t ep  r e p o r t .  The s i t e  i s  loca ted  along t h e  s h o r e l i n e  o f  

Nar raganse t t  Bay on t h e  west s i d e  o f  Gould I s 1  and. The d isposa l  area i s  

s i t u a t e d  along an embankment which drops down s t e e p l y  t o  a  beach area. The 

l e n g t h  o f  t h e  l a n d f i l l  a long t h e  sho re l i ne  i s  about 200 yards.  The ex ten t  o f  

t h e  waste depos i t s  i n l a n d  t o  t h e  east i s  no t  known bu t  i s  p robab ly  no t  more than 

100 yards  a t  any p o i n t .  The s i t e  i s  no t  i n  use and i s  on land be ing  excessed b y  

t h e  Government. 

Most o f  t h e  s i t e  i s  vegetated. However, waste depos i t s  are exposed a t  many 

l o c a t i o n s  p a r t i c u l a r l y  a t  t h e  lower l e v e l s  where t he  wastes come i n t o  d i r e c t  

c o n t a c t  w i t h  t h e  waters o f  Narraganset t  Bay a t  h i gh  t i d e .  Surface r u n o f f  f rom 

t h e  s i t e  i s  d i r e c t l y  i n t o  t h e  Bay. There are no s i g n i f i c a n t  areas where ponding 

i n  su r f ace  water occurs over  t h e  f i l l  area. 

The shore1 i n e  con ta i ns  accumulations o f  waste mate r i  a1 s  such as meta l  scrap, 

wood, pipes, r us ted  ou t  drums, concre te  blocks,  and o i l  tanks.  

The l a n d f i l l  s i t e  i s  so s t e e p l y  s loped t h a t  t he re  i s  no ques t ion  t h a t  

groundwater moves i n  a  westward d i r e c t i o n  and discharges i n t o  Narraganset t  Bay. 

The groundwater recharge area on t h e  i s l a n d  i s  so smal l  t h a t  no s i g n i f i c a n t  

groundwater f l o w  can be a n t i c i p a t e d  except i n  ve ry  wet seasons. These f a c t o r s  

and t h e  h i s t o r y  o f  waste d e p o s i t i o n  onto t h e  steep embankment along t h e  coas ta l  

area i n d i c a t e  t h a t  t h e  hydrogeology o f  t h e  s i t e  i s  cha rac te r i zed  by  groundwater 

movement i n  ve r y  t h i n  l a y e r s  toward t h e  Bay. There was no evidence o f  any 

d i r e c t  l eacha te  d ischarges i n t o  t h e  Bay. The groundwater i s  not  be ing  u t i l i z e d  

a t  NETC and t he re  a re  no known we1 1s on t h e  Is land .  



2. A n a l y t i c a l  Data on Samples Co l l ec ted  

The samples c o l l e c t e d  a t  t h e  Gould I s l a n d  Disposal  Area s i t e  are summarized 

i n  Table  11 as p r e v i o u s l y  discussed. The analyses were conducted f o r  t h e  

parameters i n d i c a t e d  i n  Table 11 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  

analyses are i nc l uded  i n  Appendix C. A summary o f  these r e s u l t s  on sediment 

samples i s  presented i n  Table 27, and f o r  mussels i n  Table 28. 

3. Eva lua t i on  o f  A v a i l a b l e  Data 

I he  a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep  i n d i c a t e d  

t h a t  meta ls  have accumulated i n  sediments and mussels near the  Gould I s l a n d  

D isposa l  Area. For  t h i s  reason, a d d i t i o n a l  sediment samples were c o l l e c t e d  

n o r t h  and south o f  t he  v e r i f i c a t i o n  s t ep  s t a t i o n s ,  as we1 1  as f u r t h e r  o f f - sho re ,  

and a d d i t i o n a l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone t o  f u r t h e r  

d e f i n e  t h e  ex ten t  o f  t he  contaminat ion.  I n  eva lua t i ng  t h e  c h a r a c t e r i z a t i o n  s tep  

data,  c o n t r o l  da ta  c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep was used f o r  comparison 

w i t h  sediment sample da ta  bu t  new c o n t r o l  samples were c o l l e c t e d  f o r  comparison 

w i t h  mussel sample data. 

I n  general ,  t h e  o f f - s h o r e  sediments sampled i n  t he  c h a r a c t e r i z a t i o n  s t e p  

( S t a t i o n s  06 t o  10)  were found t o  be l ess  contaminated than t h e  near-shore 

sediments ( S t a t i o n s  01  t o  05) sampled i n  t h e  c h a r a c t e r i z a t i o n  and v e r i f i c a t i o n  

s teps.  E levated l e v e l s  o f  lead and copper were found i n  sediments c l o s e  t o  

shore ( S t a t i o n s  01, 02, 03,and 05);  t h e  chromium and n i c k e l  concen t ra t i ons  a t  

t hese  s t a t i o n s  were o n l y  s l i g h t l y  above t h e  c o n t r o l  sample concen t ra t ions ,  bu t  

even some of these  concen t ra t ions  were l ess  than some of t h e  c o n t r o l s .  Lead and 

copper are be ing  assimi l a t e d  by mussels a t  r a t e s  h i ghe r  than t h e  c o n t r o l s  a t  

S t a t i o n s  04 and 05, and t o  a l esse r  degree a t  S t a t i o n  02. 

The concen t ra t i ons  o f  lead, copper, chromium, and n i c k e l  i n  sediments 

decrease w i t h  increased d is tance  from shore. A1 1  of t he  values f o r  these meta ls  
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TABLE 27 

SUMMARY OF SEDIMENT SAMPLE ANALYTICAL DATA 
SITE NO. 14 - GOULD ISLAND DISPOSAL AREA (Sept., 1984) 

( A l l  r e s u l t s  i n  ppm - d r y  weight bas is  except EP t o x i c  leachate i n  m g l l )  

I 
S t a t i o n  Lead* Copper* Chromium* N i cke l  Cyan i de 

No. (To t  a1 ) (To t  a1 ) (To t  a1 ) Tot a1 E.P. Tox. To t  a1 

01** 70.0 134.0 8.0 14.3 - - 

I 02** 310.0 242.0 17.8 29.3 - - 

05 16 3 
05 (Dupl )  - 

06 28.4 
06 (Dup l )  25.4 

* The EP t o x i c  va lues f o r  these meta ls  were l e s s  than t h e  f o l l o w i n g  va lues f o r  
S t a t i o n s  04 t o  10: 

Lead - EP t o x i c  leacha te  <0.2 m g l l  
Copper - EP t o x i c  leacha te  <0.20 mg/l 
Chromium - EP t o x i c  leacha te  <0.10 mg/ l  

** Data f o r  S t a t i o n s  01, 02, and 03 and f o r  t h e  c o n t r o l  s t a t i o n s  i s  f rom t h e  
v e r i f i c a t i o n  s tep.  



TABLE 28 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA - - - - - . . 

SITE NO. 14 - GOULD ISLAND DISPOSAL AREA (Sept., 1984) 
( A l l  r e s u l t s  i n  ppm - d r y  weight bas i s )  

S t a t i o n  
No. Lead Copper Chromi um Nicke l  

0 4 17.9 14.2 3.4 10.1 

05 13.2 11.7 1.7 4.7 

N- 1 4.9 6.8 1.1 4.9 

N-2 3.8 8.2 2.8 5.1 

N-2 (Dupl )  5.2 5.4 1.4 4.9 



f o r  S t a t i o n  Nos. 04, 06, 07, 08, 09, and 10 (one near-shore and a l l  o f f - s h o r e  

s t a t i o n s )  were cornparable t o  those found a t  the  c o n t r o l  s t a t i o n s .  The f o l l o w i n g  

summarizes these f i n d i n g s :  

Range o f  Concentrat i ons  (ppm) i n  Sediments 
Lead Copper Chromi urn N i cke l  

Near-shore samples, 
( S t a t i o n s  0 1  - 05 i n c l u d i n g  
v e r i f i c a t i o n  s t e p )  

Of f -shore  samples 
( S t  a t  i ons  06 - 10) 

C o n t r o l s  
( S t a t i o n s  N-1 and N-2) 7 -  28 10 - 18 8  - 12 11 - 21 

These da ta  i n d i c a t e  t h a t  l ead  and copper concen t ra t ions  i n  sediments at  

near-shore s t a t i o n s  are s i g n i f i c a n t l y  h igher  than t he  con t ro l s ,  a l though S t a t i o n  

04 was f r ee  o f  any e leva ted  meta ls  concen t ra t ions .  None o f  t he  chromium and 

n i c k e l  concen t ra t ions  i s  s i g n i f i c a n t l y  h igher  than the  con t ro l s .  Lead was found 

i n  mussels a t  S t a t i o n s  04 and 05 a t  l e v e l s  up t o  f ou r  t imes t h a t  found i n  t h e  

c o n t r o l s ,  hu t  t h e  copper, chromium, and n i c k e l  concent ra t  ions were comparable t o  

t h e  c o n t r o l s .  

The sediment samples c o l l e c t e d  i n  t he  c h a r a c t e r i z a t i o n  s tep  were analyzed t o  

de te rmine  EP t o x i c i t y  l e v e l s  i n  accordance w i t h  the  procedure i n  SW-846. Th i s  

was done t o  approximate how r e a d i l y  t h e  meta ls  would be re leased f rom t h e  

sediment.  I n  a1 1  cases, t h e  EP t o x i c  leacha te  concen t ra t ion  was f a r  belbw t h e  

l e v e l  a t  which t h e  sediment would be de f ined  as a  hazardous waste. I 

4. Locat  i o n  o f  Contaminant Sources and Acuual /Potent i a1 M i g r a t i o n  

It i s  ev i den t  t h a t  contaminants have, i n  t h e  past,  o r  are c o n t i n u i n g  t o  be 

r e l e a s e d  f rom t h e  l a n d f i l l  because t h e  sediment and mussel sampling da ta  

i n d i c a t e  e l eva ted  concen t ra t ions  o f  some meta ls  ( l ead  and copper) .  The most 

l i k e l y  pathways f o r  t h i s  are, o r  were, t he  groundwater passing under o r  th rough  

t h e  f i  11 o r  su r f ace  water pass ing over exposed depos i ts .  
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5. T o x i c i t y  Data and S tanda rds /C r i t e r i a  f o r  Contaminants Found 

S p e c i f i c  standards o r  c r i t e r i a  f o r  heavy meta ls  i n  mussels and i n  mar ine 

sediments have no t  been es tab l i shed .  The assessment o f  t he  s e v e r i t y  o f  t h e  

con tamina t ion  de tec ted  i s ,  the re fo re ,  s u b j e c t i v e  and must be made by  comparison 

t o  d a t a  on mussels and sediments ob ta ined  a t  c o n t r o l  s t a t i o n s .  These 

comparisons have been presented p rev ious ly ;  t h e y  i n d i c a t e  t h a t  mussels and 

sediments c l ose  t o  shore have been a f f e c t e d  by  copper and lead. There are no 

e s t a b l i s h e d  l i m i t s  f o r  meta ls  concen t ra t ions  i n  foods such as mussels. However, 

t h e  l e v e l s  found i n  t h e  mussels were, a t  most, f o u r  t imes t he  l e v e l s  found i n  

t h e  c o n t r o l s .  

T o x i c i t y  da ta  f o r  t h e  contaminants found was presented i n  Sec t ion  J o f  t h e  

v e r i f i c a t i o n  s tep  r e p o r t .  

6. Recommendations 

The f o l l o w i n q  remedial  ac t ions  are recommended f o r  S i t e  14 - Gould I s l a n d  

D isposa l  Area: 

- Remove v i s i b l e  m e t a l l i c  deb r i s  from t h e  face o f  t he  l a n d f i l l .  

- Prov ide cover on t h e  exposed face o f  the  l a n d f i l l .  

- Prov ide an impervious c l a y  cap and loam t o  promote growth o f  grass.  

- Rip- rap t h e  seaward face  o f  t he  l a n d f  i 11 t o  10 fee t  above mean h i g h  

water. 

- Conduct a d d i t i o n a l  sampl ing and ana l ys i s  as f o l l o w s :  

Q u a r t e r l y  f o r  one year, o b t a i n  mussel samples ( i n c l u d i n g  c o n t r o l s )  
and analyze f o r  lead and copper. 

" Annua l l y  f o r  f i v e  years, o b t a i n  mussel samples ( i n c l u d i n g  c o n t r o l s )  
and analyze f o r  lead  and copper. 



J. FINDINGS AT SITE NO. 17 GOULD ISLAND ELECTROPLATING SHOP 

1. General 

A  complete d e s c r i p t i o n  o f  t h e  Gould I s l a n d  E l e c t r o p l a t i n g  Shop s i t e  can be 

found i n  t he  v e r i f i c a t i o n  s t e p  r e p o r t .  The s i t e  i s  loca ted  at  B u i l d i n g  32 and 

t h e r e  are two wastewater d ischarge  l i n e s  extending i n t o  Narraganset t  Bay on t h e  

eas t  s i d e  of Gould I s l and .  The e l e c t r o p l a t i n g  shop i s  no t  i n  use and t h e  

p r o p e r t y  i s  on land  t o  be r e t a i n e d  by  t he  Navy. There are no wastewater 

d ischarges  f rom t h e  two d ischarge  pipes w i t h  t he  poss ib l e  excep t ion  o f  r o o f  

dra inage.  The end o f  t h e  d ischarge  p ipe  a t  S t a t i o n  0 1  (F i gu re  No. 10) was 

l o c a t e d  a t  t he  t ime  o f  v e r i f i c a t i o n  s tep  sample c o l l e c t i o n .  The end o f  t h e  

o t h e r  p i p e  cou ld  no t  be l oca ted  because o f  s i l t  and vege ta t i on  accumulat ions 

ove r  t h e  pipe. 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n  t he  v e r i f i c a t i o n  s tep  i n d i c a t e d  

t h a t  s l i g h t l y  e leva ted  concen t ra t ions  o f  copper are present  i n  mussels c o l  l e c t e d  

f r o m  t h e  v i c i n i t y  of one of t h e  d ischarge pipes. For t h i s  reason, another 

sample o f  mussels was c o l l e c t e d  a t  S t a t i o n  02 i n  t h e  c h a r a c t e r i z a t i o n  s tep.  

2. A n a l y t i c a l  Data on Samples Co l l ec ted  

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep  at t h e  Gould I s l a n d  

E l e c t r o p l a t i n g  Shop s i t e  are summarized i n  Table  12 as p r e v i o u s l y  discussed. 

The analyses were conducted f o r  t h e  parameters i n d i c a t e d  i n  Table 12  and t h e  

d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  analyses are inc luded  i n  Appendix C. A 

summary o f  these r e s u l t s  i s  presented i n  Table  29. 

3. Eva lua t i on  o f  A v a i l a b l e  Data 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n d i c a t e  t h a t  meta ls  i n  mussels 

a re  comparable t o  t h e  c o n t r o l s .  

4. Recommendations 

No f u r t h e r  s t ud ies  o r  remedia l  ac t ions are needed a t  t h i s  s i t e  because t h e  

l e v e l s  o f  contaminants found are no t  s i g n i f i c a n t l y  high. 
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TABLE 29 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA 
SITE NO. 17 - GOULD ISLAND tLtCTROPLATING SHOP Sept., 1984) 

( A l l  r e s u l t s  i n  ppm - d r y  weight basi!) 

St a t i o n  
No. Lead - 

02 5.0 

Copper 

6.6 

6.8 

8.2 

5.4 

Chromi urn N icke l  

1.0 3.9 

1.1 4.9 

2.8 5.1 

1.4 4.9 



APPENDIX A 

LOCATION PLAN - SAMPLING STATIONS 

S I T E  01 - McALL ISTER POINT L A N D F I L L  

APPENDIX B 

LOCATION PLANS - SAMPLING STATIONS 

S I T E S  07 ,  12 ,  1 4  - TANK FARMS ONE R FOUR 
GOULD ISLAND DISPOSAL AREA 



APPENDIX C 

YWC LABORATORY REPORTS 



CERTIFIED REPORT TRANSMITTAL 

REPORT NUMBER 6-l91-0~00 0 

DATE- December 3, 1984 

.CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, Connect icu t  06001 

ATTENTION Mr. Char les Jaworski,  P.E. 
-- 

The above referenced report is enclosed. Copies of this report and supporting data 
will be retained in our files in the event they are required for future reference. 

If there are any questions concerning this report, please do not hesitate to contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of sixty (60) 
days from receipt of this report, unless other arrangements are desired. 

Naturally, as in the past, our staff will be pleased to quote on any future requirements 
you may have. In addition to the service provided, we also offer the following: 

Hazardous Waste Analyses 
Product Evaluation/R&D 
Water and Wastewater Analyses 
Air and Process Gas Analyses 
Industrial Hygiene Surveys 
Metallurgical Analyses 
Microbiological Analyses 
Mass Spectrometry Services 

/ 

Robert €2. Bradley 
Vice President 6) 



December 3, 1984 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

10 Tower Lane 
Avon Park South 

Avon, Connecticut 06001 

Attention: Mr. Charles Jaworski, P.E. 

PURPOSE AND RESULTS 

Various samples from the U.S. Navy Naval Education and Training 
Center in Newport, Rhode Island were submitted to York Labora- 
tories Division of YWC, Inc. for analysis on September 13, 
1984. The analyses involved heavy metals and other convention- 
al parameters on various matrices. 

The results of the analyses are shown in the following tables. 

Attached as Appendix A are copies of the Field Custody Sheets. 

Prepared By: 
Robert Q. 
Vice President 

RQB : cg 



Sample Identification 

TABLE 1 
61910-000 

LEA1U.S.  NAVY 
WATERS PROM TANK BOTTOMS 

SEPTEMBER 12,  1984 

( A l l  Results Listed i n  mg/l) 

Total 
pH Lead Suspended Solids 

Biochemical Petroleum 
Ammonia- Oxygen Demand Baked 
Nitrogen (5 Day) Hydrocarbons 

0.74 3 7.3 



TABLE 2 
61910-000 

LEA/U.S. NAVY 
SEDIMENTS (EP LEACHATES) 

SEPTEMBER 11, 1984 

E.P. T o x i c i t y  L e a c h a t e  

( A l l  R e s u l t s  i n  mg/l) 

Sample Identification 

01-20-SD 
01-18-SD 
01-15-SD 
01-16-SD 
01-19-SD 
01-17-SD 

01-17-SD (Duplicate) 
01-14-SD 
14-08-SD 
14-10-SD 
14-07-SD 
14-09-SD 
14-06-SD 

14-06-SD (Duplicate) 
14-04-SD 
14-05-SD 

Lead 

<0.2 
<o .2 
<o .2 
<o .2 
<o .2 
<o .2 
<0.2 
<o .2 
<0.2 
<o .2 
<o .2 
<o .2 
<o .2 
<o .2 
<o .2 
<o .2 

Copper 

<0.20 
<0.20 
<o .20 
<o .20 
<o .20 
<0.20 
<0.20 
<o .20 
<0.20 
<0.20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 

Chromium 

<o. 10 
<0.10 
<o .10 
<o .10 
<0.10 
<o. 10 
<0.10 
<o. 10 
<o .10 
<o .10 
<o .10 
<0.10 
<o. 10 
<o .10 
<0.10 
<o .10 

Nickel 

<0.20 
0.20 
<0.20 
0.35 
0.35 
0.71 
0.66 
<0.20 

- <o .20 
<o .20 
<o .20 
0.90 
<0.20 
<o .20 
0.30 
<0.20 



Sample Identification 

01-20-SD 
01-18-SD 
01-15-SD 
01-16-SD 
01-19-SD 
01-17-SD 

01-17-SD (Duplicate) 
01-14-SD 

01-14-SD (Duplicate) 
14-08-SD 
14-10-SD 
14-07-SD 
14-09-SD 
14-06-SD 

14-06-SD (Duplicate) 
14-04-SD 
14-05-SD 

14-05-SD (Duplicate) 

TABLE 3 
61910-000 

LEA1U.S.  NAVY 
SEDIMENTS 

TOTAL METALS AND TOTAL CYANIDE 
SEPTEMBER 11, 1984 

T o t a l  Metals and T o t a l  C y a n i d e  
R e s u l t s  i n  ug/g on D r i e d  B a s i s  

Lead 

32.3 
34.9 
78.2 
44.0 
33.6 
21.5 
30.8 
267 - - 
27.2 
20.9 
14.8 
17.3 
28.4 
25.4 
15.2 
163 
-- 

Copper 

16.6 
22.8 
63.4 
33.2 
25.4 
20.8 
27.9 
890 
-- 
19.8 
13.4 
8.8 
11.9 
19.8 
15.1 
14.1 
136 
-- 

Chromium 

14.3 
17.1 
14.3 
12.7 
14.8 
8.7 
12.5 
22 .o 
-- 
11.1 
15.4 
9.2 
9.7 
10.8 
9 .O 
5.3 
11.7 
-- 

Nickel 

14.2 
16.9 
20.3 
17.2 
17.8 
11.5 
14.2 
86.6 
-- 
10.1 
9.7 
7.7 
7.9 
10.4 
8.3 
8.3 
29.2 
-- 

Cyanide 
X 

Moisture 



LEA Desig. 

01-14-MS 
01-13-MS 
01-12-MS 
14-04-!AS 
14-05-MS 
17-02-MS 
N1-01-MS 
N2-01-MS 
N2-01-MS* 

*Duplicate 

TABLE 4 
61910-000 

LEA/U.S. NAVY 
METALS I N  MUSSELS (DRY TISSUE BASIS)  

SEPTEMBER 11. - 12, 1984 

A l l  R e s u l t s  i n  ug/g (ppm) 

Lead Copper Chromium Nickel % Solids 

19 .2  
21 .3  
23.6 
16 .3  
20.8 
17 .4  
19 .O 
21 .o 
21 .o 



Sample 
Identification 

TABLE 5 
61910-000 

LEA/U.S. NAVY 
FINGERPRINTING OF OILS 
SEPTEMBER 12, 1984 

Results 

Gas chromatographic scans 
indicated that the samples 
contain a weathered petroleum 
based oil with a pattern 
similar to a No. 6 Bunker 
C Fuel. 



YORK LABORATORIES DIVISION 

CERTIFIED REPORT TRANSMITTAL 

REPORT NUMBER 61910-000 

January 25, 1985 DATE 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, CT 06001 

M r .  Char les  Jaworski ,  P.E. ATTENTION 
\ 

- 

The above referenced report is enclosed. Copies of this report and supporting data 
will be retained in our files in the event they are required for future reference. 

If there are any questions concerning this report, please do not hesitate to contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of sixty (60) 
days from receipt of this report, unless other arrangements are desired. 

Naturally, as in the past, our staftwill be pleased to quote on any future requirements 
you may have. In addition to the service provided, we also offer the following: 

Hazardous Waste Analyses 
Product Evaluation/R&D 
Water and Wastewater Analyses 
Air and Process Gas Analyses 
Industrial Hygiene Surveys 
Metallurgical Analyses 
Microbiological Analyses 
Mass Spectrometry Services 

Robert Q. Bradley 
Vice President 



January 15, 1985 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

10 Tower Lane 
' Avon Park South 

Avon, Connecticut 06001 

Attention: Mr. Charles Jaworski, P. E. 

PURPOSE AND RESULTS 

Various samples from the U.S. Navy Naval Education and Training 
Center in Newport, Rhode Island were submitted to York Labora- 
tories Division of YWC, Inc. for analysis on November 21, 1984. 
The analyses involved heavy metals and other conventional para- 
meters on groundwater samples. 

Attached as Appendix A are copies of the Field Custody Sheets. 

Prepared by: 

Approved by: 

DFO/JCC/mz 

- ,, , ' 0  t L O b Q  
Daniel F. Ott 

. Curran 

Attachments 



Table 1.0 
61910-000 

LEA1U.S. NAVY-NEWPORT 

S a m p l e s  1 1 / 2 1 / 8 4  

Tank Farm One 
S i t e  07 

P e t r o l e u m  
H y d r o c a r b o n s  Benzene T o l u e n e  

mall ( P P ~ )  4 1  (PPW u g / l  (PPW 
S a m p l e  

I .  0. 
X y l e n e  

u g / l  ( p p b )  
E i n g e r -  

p r i n t  

* I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t .  

**Gas C h r o m a t o g r a p h i c  s c a n s  i n d i c a t e d  t h a t  t h e  s a m p l e  c o n t a i n e d  a 
series of  h y d r o c a r b o n s  w i t h  a p a t t e r n  s imilar  t o  w e a t h e r e d  g a s o l i n e .  
The h y d r o c a r b o n s  p r e s e n t  were i n  t h e  C8 t o  C13 r a n g e  which  i n d i c a t e  a 
w e a t h e r e d  g a s o l i n e  p r o d u c t .  



Sample Identification 

12-11-GWA-1184 

12-11 GWB 1184 

12-10-GWA 1184 

12-10-GWB 1184 

Table 2 .0  
61910-000 

LEA/U,S. NAVY-NEWPORT 

Samples 11/20/84 

Tank Farm Four 
Site 12 

Petroelum 
Hydrocarbons 
mg/l ( P P ~ )  

1.9 



TABLE 3.0 
61910-000 

LEA/U.S. NAVY - NEWPORT 

SAMPLES 
11/20/84 

McAllister Point Landfill 
Site 01 

Sample 
Identification 



I ' YORK L A B O R A ~ R I E S  

B 
I 

DIVISION 

CERTIFIED REPORT TRANSMITTAL 

REPORT NUMBER 6 19 10-000 

DATE January 25 , 1985 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, CT 06001 

A~ENTION Mr. Char les  Jaworski,  P. E. - -- 

The above referenced report is enclosed. Copies of this report and supporting data 
will be retained in our files in the event they are required for Mure reference. 

If there are any questions concerning this report, please do not hesitate to contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of sixty (60) 
days from receipt of this report, unless other arrangements are desired. 

Naturally, as in the past, our staff will be pleased to quote on any future requirements 
you may have. In addition to the service provided, we also offer the following: 

. Hazardous Waste Analyses 
Product Evaluation/R&D 
Water and Wastewater Analyses 

, .? 

Air and Process Gas Analyses ... 
lndus'trial Hygiene Surveys 
Metallurgical Analyses 
Microbiological Analyses 
Mass Spectrometry Services 

Vice President ' 



J a n u a r y  15, 1 9 8 5  

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

10 Tower L a n e  
Avon P a r k  S o u t h  

Avon, C o n n e c t i c u t  06001  

A t t e n t i o n :  M r .  C h a r l e s  J a w o r s k i ,  P. E. 

PURPOSE AND RESULTS 

V a r i o u s  s a m p l e s  f r o m  t h e  U.S. Navy Nava l  E d u c a t i o n  a n d  T r a i n i n g  
C e n t e r  i n  Newpor t ,  Rhode I s l a n d  were s u b m i t t e d  t o  York L a b o r a -  
t o r i e s  D i v i s i o n  o f  YWC, I n c .  f o r  a n a l y s i s  on December 1 8 ,  1984 .  

The  r e s u l t  o f  t h e  a n a l y s e s  are shown i n  t h e  f o l l o w i n g  t a b l e s .  

A t t a c h e d  as Appendix  A are c o p i e s  of  t h e  F i e l d  C u s t o d y  S h e e t s .  

P r e p a r e d  by : =&,&jj 'r 
D a n i e l  F. O t t  
L a b o r a t p r y  Manager 

Approved by: 

DFO/JCC/mz 
A t t a c h m e n t s  



TABLE 1.0 
61910-000 

LEA1U.S. NAVY 

GROUNDWATER 
12/17/84 

Tank Farm One 
S i t e  0 7  

S a m p l e  Benzene  T o l u e n e  X y l e n e s  H y d r o c a r b o n  
I d e n t i f i c a t i o n  u g / l  ( P P ~ )  u g / l  ( P P ~ )  W / l  ( P P ~ )  F i n g e r p r i n t  

07-06-GWB 1 2 8 4  < 1 0  < 1 0  < 1 0  I n s u f f i c i e n t  L e v e l s  
07-06-GWC 1 2 8 4  t o  F i n g e r p r i n t  

07-07-GWB 1 2 8 4  < 1 0  < 1 0  < 1 0  I n s u f f i c i e n t  L e v e l s  
07-07-GWC 1 2 8 4  t o  F i n g e r p r i n t  

*Gas C h r o m a t o g r a p h i c  S c a n s  i n d i c a t e d  t h e s e  s a m p l e s  c o n t a i n  a  
w e a t h e r e d  h y d r o c a r b o n  w i t h  a p a t t e r n  s imi lar  t o  g a s o l i n e .  

A p r e p o n d e r a n c e  o f  Cg t h r o u g h  C l g  h y d r o c a r b o n s  was p r e s e n t  which  is  
i n d i c a t i v e  o f  a w e a t h e r e d  g a s o l i n e .  

S a m p l e s  l a b e l e d  GWB a n d  SPB were u s e d  f o r  s c r e e n i n g .  

S a m p l e s  l a b e l e d  GWC a n d  SYC were u s e d  f o r  a n a l y s i s  o f  BTX a n d  
H y d r o c a r b o n  F i n g e r p r i n t .  



TABLE 2.0 
61910-000 

EEA/U.S. NAVY 

GROUNDWATER 
12/17/84 

Tank Farm One 
S i t e  07 

Sample  
I d e n t i f i c a t i o n  

P e t r o l e u m  B a s e d  H y d r o c a r b o n s  
m g / l  ( P P ~ )  



Sample Identification 

12-10-GWA-1284 

12-10-GWB-1284 

12-11-GWA-1284 

12-11-GWB-1284 

TABLE 3.0 
61910-000 

LEA/U,S. NAVY 

GROUNDWATER 
,12/17/84 

Tank Farm Four 
Site 12 

Petroleum Based 
Hydrocarbons mg/l'(ppm) 



TABLE 4.0 
61910-000 

LEA/U,S. NAVY 

GROUNDWATER 
12/17/84 and 12/18/84 

McAllister Point Landfill 
Site 01 

Nickel 
mg/l ( P P ~ )  

Sample 
Identification 

01-23-GWA 1284 

01-23-GWB 1284 

U1-23-GWC 1284 

01-22-GWA 1284 

01-22-GWB 1284 

01-22-GWC 1284 

01-21-GWA 1284 

01-21-GWB 1284 

01-21-GWC 1284 

Cyanide 
mall ( P P ~ )  



CLIENT 

CERTIFIED REPORT TRANSMITTAL 

61910-000 REPORT NUMBER- 

DATE February 13, 1985 

LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, CT 06001 

A~ENTION -Mr. Charles Jaworski, P. - E. 

The above referenced report is enclosed. Copies of this report and supporting data 
will be retained in our files in the event they are required for Mure reference. 

If there are any questions concerning this report, please do not hesitate to contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of sixty (60) 
days from receipt of this report, unless other arrangements are desired. 

Naturally, as in the past, our staff will be pleased to quote on any Mure requirements 
you may have. In addition to the service provided, we also offer the following: 

Hazardous Waste Analyses 
Product Evaluation/R&D 
Water and Wastewater Analyses 
Air and Process Gas Analyses 
Industrial Hygiene Surveys 
Metallurgical Analyses 
Microbiological Analyses 

. Mass Spectrometry Services 

Robert Q. Bradley C/ 
Vice President 



F e b r u a r y  13, 1985 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

1 0  Tower L a n e  
Avon P a r k  S o u t h  

Avon, C o n n e c t i c u t  06001  

A t t e n t i o n :  M r .  C h a r l e s  J a w o r s k i ,  P. E. 

PURPOSE A N D  RESULTS 

V a r i o u s  s a m p l e s  f rom t h e  U.S. Navy N a v a l  E d u c a t i o n  a n d  T r a i n i n g  
C e n t e r  i n  Newpor t ,  Rhode I s l a n d  were s u b m i t t e d  t o  York Labor&- 
tor ies  D i v i s i o n  of  YWC, I n c .  f o r  a n a l y s i s  on J a n u a r y  9 ,  1985 .  
The s a m p l e s  were p r e p a r e d  a n d  a n a l y z e d  i n  a c c o r d a n c e  w i t h  S t a n d -  
a r d  Methods  f o r  t h e  E x a m i n a t i o n  o f  Wate r  a n d  W a s t e w a t e r ,  1 5 t h  
E d i t i o n ,  1 9 8 0 ,  a n d  EPA Methods  6 2 4 ,  6 2 5 . 1  a n d  608. The r e s u l t s  
a re  l i s t e d  o n  t h e  f o l l o w i n g  t a b l e s .  

A t t a c h e d  as Appendix  A are c o p i e s  o f  t h e  F i e l d  C u s t o d y  S h e e t s .  

P r e p a r e d  by:  =%-,d Fa@- 
D a n i e l  F. O t t  
L a b o r a t o r y  Manager 

DFO/JCC/mz 
A t t a c h m e n t s  



TABLE 1.0 
61910-000 

L E A / U . S .  NAVY-NEWPORT 

S a m p l e s  1 / 0 7 / 8 5  

Tank Farm One 
S i t e  0 7  

P e t r o l e u m  
Sample  H y d r o c a r b o n s  Benzene  T o l u e n e  

1.1). m g / l  ( P P ~ )  u g / l  ( P P ~ )  u g / l  ( P P b )  
X y l e n e  F i n g e r -  

u g / l  ( P P ~ )  p r i n t  

* I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t .  

**Gas C h r o m a t o g r a p h i c  s c a n s  i n d i c a t e d  t h a t  the s a m p l e  c o n t a i n e d  a 
series of h y d r o c a r b o n s  w i t h  a p a t t e r n  s imi la r  t o  w e a t h e r e d  g a s o l i n e .  
The h y d r o c a r b o n s  p r e s e n t  were i n  t h e  Cg t o  C l g  r a n g e  which  i n d i c a t e  a 
w e a t h e r e d  g a s o l i n e  p r o d u c t .  



TABLE 2.0 
61910-000 

LEA/U.S.  NAVY NEWPORT 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 

Parameter 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 
Phenols 
Chloride 
pH 

Station 23 

<loo 
<2 
<10 
<4 
<20 
<40 
<40 
0.8 
<40 
<2 
<40 
<loo 
82 
<5 
7 

2,760 
5.87 

Station 21 

<loo 
<2 
<10 
<4 
<20 
72 
<40 
0.7 
<40 - 
<2 
<40 

<loo 
200 
8 
21 

795,000 
6.98 

Station 22 

<loo 
<2 
<10 
<4 
40 
158 
140 
<o. 2 
<40 
<2 
<40 
<I00 
500 
13 
13 

50,400 
6.49 



TABLE 3.0 
61910-000 

LEA/U.S. NAVY-NEWPORT 
VOLATILE PRIORITY POLLUTANTS 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 

Compound Station 23 Station 21 

chloromethane <10 <10 
bromomethane <10 <10 
vinyl chloride <10 <10 
chloroethane <10 <10 
methylene chloride < 10 <10 
trichlorofluoromethane < 10 <10 
acrolein (100 <lo0 
acrylonitrile <I00 <lo0 
1,l-dichloroethene <10 <10 
1,l-dichloroethane <10 <10 
trans-1,2-dichloroethene <10 <10 
chloroform <10 <1U 
1,2-dichloroethane <10 <10 
l,l,l-trichloroethane <10 <10 
carbon tetrachloride <10 <10 
bromodichloromethane <10 <10 
2-chloroethylvinyl ether <1U <10 
1,2-dichloropropane < 10 <10 
trans-1,3-dichloropropene <10 <10 
trichloroethylene < 10 <10 
benzene <10 <10 
cis-1,3-dichloropropene , <10 <10 
dibromochloromethane <10 <10 
1,1,2-trichloroethane < 10 <10 
bromof orm <10 <10 
tetrachloroethylene <10 <10 
1,1,2-2-tetrachloroethane <10 <10 
toluene <10 <10 
chlorobenzene <10 <10 
ethyl benzene <10 <10 

Station 22 

<10 
<10 
<10 
<10 
<10 
<10 
<loo 
<100 
<10 
<10 
<1U , <10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
< 10 



Compound 

TABLE 4.0 
61910-000 

LEA/U.S, NAVY NEWPORT 
BASEINEUTRAL EXTRACTABLE PRIORITY POLLUTANTS 

Samples 1/07/85 and 1/08/85 
McAllister Point Landfill 

Site 01 

All results are reported in ug/l (ppb). 

n-nitrosodimethyl amine 
bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
bis (2-chloroisopropyl) ether 
hexachloroethane 
n-nitroso-di-n propylamine 
nitrobenzene 
isophorone 
bis (2-chloroethoxy) methane 
1,2,4-trichlorobenzene 
naphthalene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
2-chloronaphthalene 
dimethyl phthalate 
acenaphthylene 
2,6-dinitrotoluene 
acenaphthene 
2,4-dinitrotoluene 
diethyl phthalate 
f luorene 
4-chlorophenyl-phenyl ether 
4-bromophenyl phenyl ether 
hexachlorobenzene 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
benzidine 
pyrene 
butyl benzyl phthalate 
3,3'dichlorobenzidine 
chrysene 
benzo (a) anthracene 
bis (2-ethyl hexyl) phthalate 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (k) fluoranthene 
benzo (a) pyrene 
benzo (g , h, i ) pery-lene 
dibenzo a h anthracene 
Indeno (!,5,i,c,d) pYrene 
n-nitrosodiphenylarnine 

Sample Identification 
Station 23 Station 21 Station 22 



TABLE 5.0 
61910-000 

L E A I U ,  S, NAVY NEWPORT 
A C I D  EXTRACTABLE P R I O R I T Y  POLLUTANTS 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 

Compound Station 23 

phenol <25 
2-chlorophenol <25 
2-nitrophenol <25 
2,4-dimethylphenol <25 
2,4-dichlorophenol <25 
4-chloro-3-methyl phenol <25 
2,4,6-trichlorophenol <25 
2,4-dinitrophenol <250 
4-nitrophenol <25 
2-methyl-4,6-dinitrophenol <250 
pentachlorophenol <25 

Station 21 

<25 
<25 
<25 
<25 
<25 
<25 
<25 
<250 
<25 
<250 
<25 

Station 22 

<25-- - 
<25 
<25 
<25 
<25 
<25 
<25 

<250 
<25 
<250 
<25 



TABLE 6.0 
61910-000 

LEA/U.S. NAVY NEWPORT 
PESTICIDES AND PCB's 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 

Compound 

alpha BHC 
beta BHC 
gamma BHC 
delta BHC 
Heptachlor 
Aldrin 
4,4' DDE 
Dieldrin 
4,4' DDL) 
Endrin Aldehyde 
4,4' DDT 
Chlordane 
Endosulfan I 
Endosulf an I I 
Endosulfan Sulfate 
Endrin 
Heptachlor Epoxide 
Toxaphene 
PCB - 1016 
PCB - 1221 
PCB - 1232 
PCB - 1242 
PCB - 1248 
PCB - 1254 
PCB - 1260 

Station 23 Station 21 Station 22 



Sample 
Identification 

TABLE 7.0 
61910-000 

LEA/U.  S. NAVY-NEWPORT 

Samples - 01/07/85 
Tank Farm Four 

Site 12 

Petroleum 
Hydrocarbons 
w/l  ( P P ~ )  

Lead 
mg/l (ppm) 



ES DIVISION 

CERTIFIED REPORT TRANSMITTAL 

REPORT NUMBER. 61910-000 

DATE February  13, 1985 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane , 
Avon Park South 
Avon, CT 06001 

ATTENTION Mr .  Char les  Jaworski ,  P .E. 

The above referenced report is enclosed. Copies of this report and supporting data 
will be retained in our files in the event they are required for Mure reference. 

If there are any questions concerning this report, please do not hesitate to contact us. 

Any samples submitted to our Laboratory will be retained for a maximum of sixty (60) 
days from receipt of this report, unless other arrangements are desired. 

Naturally, as in the past, our staff will be pleased to quote on any future requirements 
you may have. In addition to the service provided, we also offer the following: 

Hazardous Waste Analyses - Product Evaluation/R&D 
Water and Wastewater Analyses 
Air and Process Gas Analyses 
Industrial Hygiene Surveys 
Metallurgical Analyses 
Microbiological Analyses 
Mass Spectrometry Services 

Robert Q. ~ r a d l e ~  
Vice President 



F e b r u a r y  13, 1985 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

1 0  Tower L a n e  
Avon P a r k  S o u t h  

Avon,  C o n n e c t i c u t  0 6 0 0 1  

A t t e n t i o n :  M r .  C h a r l e s  J a w o r s k i ,  P.E. 

PURPOSE AND RESULTS 

V a r i o u s  s a m p l e s  f r o m  t h e  U.S. Navy Nava l  E d u c a t i o n  a n d  T r a i n i n g  
C e n t e r  i n  N e w p o r t ,  Rhode I s l a n d  were s u b m i t t e d  t o  York Labor-a- 
t o r i e s  D i v i s i o n  o f  YWC, I n c .  f o r  a n a l y s i s  o n  J a n u a r y  3 0 ,  1 9 8 5 .  
The  s a m p l e s  were p r e p a r e d  and  a n a l y z e d  i n  a c c o r d a n c e  w i t h  
S t a n d a r d  Methods  f o r  t h e  E x a m i n a t i o n  o f  Water a n d  W a s t e w a t e r ,  
1 5 t h  E d i t i o n ,  1 9 8 0  a n d  EPA Method 624. 

A t t a c h e d  as A p p e n d i x  A are  c o p i e s  o f  t h e  F i e l d  C u s t o d y  S h e e t s .  

- L% P r e p a r e d  b y :  3m,d k 
D a n i e l  F. O t t  

DFO/JCC/mz 
A t t a c h m e n t s  



Sample 
I . D .  

Table 1.0 
61910-000 

LEA/U-S. NAVY-NEWPORT 

Samples  1 / 2 8 / 8 5  

Tank Farm One 
S i t e  07  

P e t r o l e u m  
Hydrocarbons  Benzene T o l u e n e  Xylene  F i n g e r -  

mg / l  ( P P ~ )  u g / l  ( P P ~  u g / l  ( P P ~ )  u g / l  ( P P ~ )  p r i n t  

* I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t .  

**Gas Chroma tog raph ic  s c a n s  i n d i c a t e d  t h a t  t h e  sample  c o n t a i n e d  a  
ser ies  of hyd roca rbons  w i t h  a  p a t t e r n  s i m i l a r  t o  wea the red  g a s o l i n e .  
The h y d r o c a r b o n s  p r e s e n t  were i n  t h e  C8 t o  Clg r a n g e  which i n d i c a t e  a  
w e a t h e r e d  g a s o l i n e  p r o d u c t .  



Sample Identification 

12-10-GWA-0185B 

12-10-GWB-0185B 

12-ll-GWA-0185B 

12-ll-GWB-0185B 

TABLE 2.0 
61910-000 

LEA/U-So NAVY - NEWPORT 

Samples 1/28/85 

Tank Farm Four 
Site 12 

Petroleum Based 
Hydrocarbons mg/l (ppml 



TABLE 3.0 
61910-000 

LEA/U. S . NAVY 
Samples - 1/28/85 

McAllister Point Landfill 
Site 01 

Sample Cyanide 
Identification mg/l (ppm) 

Chloride 
mg/l (ppm) 



APPENDIX D 

QA/QC SUMMARY 



APPENDIX D - QA/QC SUMMARY 

Note: x = A r i t h m e t i c  Mean 
S  = S t a n d a r d  D e v i a t i o n  

M e t a l  R e c o v e r i e s  - S o i l s  and  Sed imen t s  

Cadmium: Lead : 

T a r g e t  Value  0.50 mg/l  
S t a n d a r d  V a l u e s  1. 0.52 

2. 0.53 
3. 0.48 
4. 0.47 
5. 0.50 
6. 0.51 
7. 0.47 
8. 0.52 
9. 0.49 

10. 0.47 

T a r g e t  Va lue  1.0 
S t a n d a r d  V a l u e s  1. 1.5 

2. 1.1 
3. 0.9 
4. 0.9 
5. 0.9 
6. 1.0 
7. 1.0 

_ , 8.. 0 .9 
9. 0.9 

10. 1.0 

Chromium : N i c k e l  : 

T a r g e t  V a l u e  
S t a n d a r d  Va lues  

T a r g e t  V a l u e  1 .OO 
S t a n d a r d  V a l u e s  1. 0.98 

2. 0.97 
3. 0.93 
4. 0.94 
5. 0.94 
6. 0.92 
7. 0.96 
8. 0.91 
9. 0.86 

10. 0.88 



Metal 

Lead 
Chromium 
Cadmium 
Nickel 

Trace Metals In F i s h  

U.S. EPA Sample No. 1, Serial No. 0639 

95% Confidence 
Level 

Experimental 
Value 

hlDL - 0.62 
MDL - 1.34 
MDL - 0.32 
MDL - 1.10 



APPENDIX D - QA/QC SUMMARY 

Note: x = A r i t h m e t i c  Mean 
S  = S t a n d a r d  D e v i a t i o n  

I n o r g a n i c  A n a l y s e s :  Aqueous Samples  

pH: ' 

T a r g e t  V a l u e  6.87 
S t a n d a r d  V a l u e s  1. 6.95 

2. 6.93 
3. 6.89 

x + S = 6.92 + 0.03 
Recov<ry = 100.73 

C h l o r i d e :  

T a r g e t  V a l u e  110 m g / l  
S t a n d a r d  V a l u e s  1. 108 

2. 120 
3. 118 

C y a n i d e  : 

T a r g e t  V a l u e  0.05 m g / l  
S t a n d a r d  V a l u e s  1. 0.046 

2.  0.040 
3. 0.052 

x + S  = 0.046 + 0.006 
Recovery  = 92.0% 

P e t r o l e u m  Based Hydroca rbons :  

T a r g e t  V a l u e  15.0 m g / l  
S t a n d a r d  V a l u e s  1. 12.3 

2. 11.4 
3. 17.3 

Ammonia-Nitrogen: 

T a r g e t  V a l u e  2.00 m g / l  
S t a n d a r d  V a l u e s  1. 1.85 

2. .1 .97  
3. 2.05 

T o t a l  Suspended  S o l i d s :  

T a r g e t  V a l u e  2 5 : 0.. ..mf&[.1 
S t a n d a r d  V a l u e s  1. 17.3 

2. 22.8 
3. 19.9 

Biochemica l  Oxygen Demand: 
(5-Day) 
T a r g e t  V a l u e  150 m g / l  
S t a n d a r d  V a l u e s  1. 136 

2. 148 
3. 155 



APPENDIX D - QA/QC SUMMARY 

Note: x = Arithmetic Mean 
S = Standard Deviation 

Metal Analyses - Aqueous Samples 

Replicate Values 
Target Values (ug/l) 

Parameter (ug/l) - #1 - #2 #3 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Thallium 
Zinc 

X + S  - - - Recovery a 

545 + 24.0 87.2% 
19 T 1.4 76.0% 

475 T 7.1 95.0% 
565 7.1 90.4% 
4 7 8 T 3 9 . 6  95.6% 
475 + 7.1 95.0% 
4 9 3 7 1 1 . 5  98.6% 
535 7 32.5 107.0% 

24 T 1.4 96.0% 
533 30.6 106.6% 
517 21.2 103.4% - 



APPENDIX D - QA/QC SUMMARY 

Volatile Priority Pollutants - Aqueous Samples 

Compound Target Value Result 

Methylene Chloride 399 ug/l 360 ug/l 
l,l,l-Trichlorethane . 405 ug/l 381 ug/l 
Tetrachloroethene 486 ug/l 482 ug/l 
Toluene 261 ug/l 266 ug/l 
Benzene 250 ug/l 244 ug/l 
Xylene 400 ug/l 387 ug/l 

% 
Recovery 

90.2 
94.1 
99.2 
101.9 
97.6% 
96.8% 

BASE/MEUTRAL/ACIDIC ORGANICS RECOVERY 
DATA ON LABELED QC SAMPLES 

Compound 

naphthalene 
hexachlorobutadiene 
diethyl phthalate 
chrysene 
phenol 
2,4-dimethylphenol 
Aroclor 1248 

Actual Mean 
Percent Recovery 

77 
56 
100 
88 
63 
68 
75 

Theoretical 
Mean Recovery 

73 
64 
118 
102 
42 
70 
88 

Theoretical mean percent recovery values were taken from "Prescision 
and Accuracy in the Determination of Organics in Water by Fused 
Silica Capillary Column Gas Chromatography/Mass Spectrometry and - 

Packed Column Gas Chromatography/Mass/Spectrometry". J. W. Elchel- 
berger, E. G. Kerns, P. Olynyk, and W. L. Budde, Anal. Chem., 
1983, 55, 1471-1479. - 



APPENDIX E 

WELL DRILLER'S LOGS 



I Newport , RI Landfill 
CLARENCE WELT1 ASSOC., INC. 
P .0 .80X  397 
GLASTONBURY. CONN. 06033 

"BORING LOG" ItlPJ' 

CLIENT 
LOUREIRO ENGINEERING 

B- 21 Site No. 01 
BORING NO. 

( LINE L ST*. 
OFFSET 
GR. ELEV. 

BLOWS 

dump fill, fabric, 
iron, bricks, some 
fine-crs-sand, tr. 
fine-crs.grave1, 
occasional cobbles 

BORING NO. 

LINE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 

**blk. silt ,some 
fine-crs.sand, some 
fine gravel,cobbles, 

- ROLLER B I T  REFUSAL @ 40' 

t BOTTOM O F  BORING 4 3 .  0 
, WATER AT HIGH T I D E  @ 22'  

, 2" WELL INSTALLED @ 38' I 

I I 

10' wrapped screen 
30' riser 

I 
n 

t aentonite seal 
J 5' protector 6 cement 

- DRILLER:  FAULKNER 

2. COL. B 

I 3. HAMMER = 1404; FALL 30" 
4. SAMPLER - 0 . 0 .  SPLIT SPOON 
5. GWT - GROUND WATER 

AND -4ObSOK 
SOME - 1 0 b 4 0 X  
TRACE - O h  10% 



I 
CLARENCE WELT1 ASSOC., INC. 

Newport, R I  L a n d f i l l  

P.O.W)X s 7  
CLASTONBURY. CONN. 06033 

"BORING LOG" DJa 

CLIENT 
LOUREIRO E N G I N E E R I N G  

BORING NO. B- 22 S i t e  No. 01 

( LINE 6 ST*. 
OFF SET 
GR. ELEV. 

BLOWS 

cement, wood,br icks  
i r o n ,  some f i n e - c r s  
grave1,soke s i l t ,  

b l k .  s i l t  , t r .  f  i n e  
sand,some f i n e  
g r a v e l ,  c o b b l e s ,  
p o s s i b l e  till 

BOTTOM OF BORING 30.: '1 
WATER @ H I G H  TIDE @ 11 
10'  unwrapped s c r e e n  
17 '  r f s e r  

P r o t e c t o r  & cement 

DATE: 9/13/84 
DRILLER: FAULKNER 

1. C O L .  A 
2. cot.. 8 

( 3. HAMMER = 1W; FALL 30' 
4. SAMPLER - 0 .  D. SPLIT S P O O N  
5. G W T  - GROUND WATER 

BORING NO. 

LINE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION P E R  B 

AND - 4 0 b  50% 
SOME - 1 0 b 4 0 %  
W E  - Oto 10% 



BORING NO. B- 2 3  ( r e l o c a t e d  t o  ceme te ry )  

' CLARENCE WELT, ASSOC., INC. 

LlNE & STA. 
o i F s E T  

P.0.BOX so7 
GLASTONWRY. CONN. 06033 

I - f i n e  sand & f i n e -  

I gr /b r .  s i l t  ,weathere l  
[ s h a l e ,  s h a l e  f r a g s .  

"BORING LOG" 

I."." 

Newport RI L a n d f i l l  
SBPJ- 

CLIENT LOUREIRO ENGINEERING 

wea the red  s h a l e s t o n c  

**br.f ine-med.sand,  
s i l t , s o m e  fine-med. 

P - 

1 
47-6015" 

I 

I 

I 

some 
g r a v e l  I 

1.  COL. A s t r a t a  d e p t h  

2. COL. B 

( 3. HAMMER - 1404; FALL 30' 
4. SAMPLER - 0 . 0 .  SPLIT SPOON 

BORING NO. 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 

BOTTOM OF BORING 40.(  
WATER AT 2 2 '  @ 0 h r s  

B e n t o n i t e  seal 
P r o t e c t o r  & cement 

DATE: 911 3/84 
DRILLER: FAULKNER 

AND -ah% 
SOME - l o b 4 0 9 6  
TRACE - O b  10% 5. G W T  = GROUND WATER 



Newport, RI Landfill 

P.0.BOX 597 
GLASTWBURY. CONN. 06033 

"BORING LOG" lBPL 
CLIENT LOUREIRO ENGINEERING 

BORING NO. 0.6 U T E  NO. 07 

LINE 6 STA. I OFFSET 
GR. ELEV. 

BLOWS I A s ~ a * r u u s ~ s c ~ ~ ~ r m ~  PERX B 
1 1  

- 

I f gr/br.silt,some 
fine-med.sand, 
shale frags. , some I 

1 6014" 

gr.silt, some I 
shale frags. 

I 

BORING NO. 

3. HAMMER - 1401; FALL 30' 
4. SAMPLER - 0 . 0 .  SPLIT SPOON 
5. C W T  - GROUND WATER 

DATE: 911 3/84 
DRILI& FA,U#&Eh 

SOME -1Oto40SC 
RACE - 0 to 10% 



0 .7  S I T E  NO. 07 
BORING NO. 

CLARENCE WELT1 ASSOC., INC. 
P.0.BOX 397 

GCASTONWRY. CONN. 06033 

GR. ELEV. 
BLOWS 

n .-I 

D 11 g r / b r .  s i l t ,  f he-med 

"BORING LOG" 

g r . s i l t , s o r n e  s h a l e  
f  r a g s .  , o c c a s i o n a l  

Newport, R I  L a n d f i l l  JU 

CCICNT 
LOUREIRO ENGINEERING 

I I c o b b l e s  

BOTTOM O F  BORING 30. 0 
WATER AT H I G H  T I D E  

10 '  unwrapped s c r e e r  
' 20' riser 

sandpack 

p r o t e c t o r  & cement 

- 
DATE: 9/13/84 
D R I L L E R :  FAULKNER I 

1, COL. A-.&&+&&h 
I -  ~ 

2. COL. 8 
I 3. HAMMER - 1 4 4 ;  F A U  30" 
1 4. SAMPLER - 0 . 0 .  SPLIT SPOON 

BORING NO. 

LINE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 

AND - 4 0 t O X ) #  
SOME -1OtO40SC 
TRACE - OtOIOSC 

f rlo Prlntec. 1 1127 

5. GWT - GROUND WATER 



I CLARENCE WELT1 ASSOC., INC. 
Newport, R I  Landfill 

P.O.W)X 397 
GLASTONWRY. CONN. 06033 

"BORING LOG" J X P ~ '  

CLICNT LOUREIRO ENGINEERING 

B-11 S I T E  NO. 12  
BORING NO. 

B-10  S I T E N 0 . 1 2  
BORING NO. 

( LlNE & STA. 
OFFSET 

LlNE & STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PERK 

GR. ELEV. 
BLOWS 

1 F-p5! 
some fine-crs.grave silt,tr.fine-crs. Fi gravel 

I 
, gr/br.silt, fine 

shalestone, gr . br.& gr.silt, with 
lavers fine-med.sand 

I ::;in;:rs. sand 

fine gravel 
1 / .U 

gr.silt, some fine 
sand. some fine 

gr.silt, with very 
fine sand lavers, tr 

1 

clay layers 

BOTTOM O F  BORING 2 5 J  
WATER AT 11' @ 0 hrs 

2" WELL INSTALLED @ 

10' wrapped screen 

, **gr /br . f ine-crs. - Ip=-l protector & cement 

W BOTTOM O F  BORING 31. 
WATER AT LOW T I D E  @ 

2" WELL INSTALLED @ 
DATE: 9 / 1 2 / 8 4  
D R I L L E R :  FAULKNER 

I 0' wrapped screen 
20' riser 
sandpack . 

bentonite seal 
protector & cement 

DATE: 9/12/84 
DRILI* F A U b e ( W h  

SOME -10torOW 
TRACE - 0 to 10% 

2. COL. 8 
3. HAMMER- I & ~ F A L L J ) ~  

1 4. SAMPLER - 0 . 0 .  SPLIT SPOON 
5. GWT - GROUND WATER 



CLARENCE WELT1 ASSOCIATES INC. 
TEST BORINCS ROCK EXPLORATION 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 

USN, NETC - Confirmation Study on Hazardous Waste Sites 

at Newport, R.I. September 14, 1984 

The development of the 7 wells was accomplished by ejecting 
water fromthe wells with a compressed air line to the bottom 
of the well. Well recoveries were approximately as follows: 

Site & Station Recovery (2'3 D. well) 

" 10' of pipe = 1.-6 gallons 

erice Welti, PhD, P.E. 

P.O. BOX 397 GLASTONBURY. CONNECTICUT 06033 (203)  633-4623 
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